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LOCK JOINT 


CONCRETE PRESSURE PIPE 


Freedenv from: 


| TULSA, OKLA. 


LOCK JOINT PIPE COMPANY ot, SCOPE OF SERVICES—Lock 
Est. 1905 j Joint Pipe Company specializes in 
P. O. Bex 269, East Orange, N. J. the manufacture and installation of 
ee ee ee J Reinforced Concrete Pressure Pipe 
for Water Supply and Distribution 

BRANCH OFFICES: Cheyenne, W aay - : 
Casper, Wyo. * Denver, Col. + Kenseo City, Mo. Mains ina wide range of diameters 
Valley Park, Mo. + Wichita, Kan. * Chicago, Ill. as well as Concrete Pipes of all types 
Rock Island, Il. + Kenilworth, N. J. + Hartford, ’ for Sanitary Sewers, Storm Drains, 


Conn. + Tucumeari, N. Mex. + Tulsa, Okle. . 
Oklahoma City, Okla. + Beloit, Wis. + Hato Rey, P.R. Culverts and Subaqueous Lines. 





Oscillating Piston Meter 


Rockwell employs the time-proven oscillat- 
ing piston principle in Type 16 Empire 
meters. Users say the Empire has no equal 
for low flow accuracy and lasting durability. 
Empire Type 16 meters earn more revenue 
by turning dribbles into dollars. Maintenance 
records in many plants show that this design 
requires less repairs and fewer replacements. 


Write for catalog and price list. 


Rockwell © 


MANUFACTURING COMPANY 
PITTSBURGH &, PA. 

Atlanta - Boston - Chicago + Columbus 

Houston - Kansas City - Los Angeles - New York 

Pittsburgh - San Francisco « Seottle - Tulsa 
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for every water meter service 


Badger makes the meters you need . . . any trial meters...of many sizes and types...also 
type, any size, for any water-measuring job in time-and-money saving accessories vital to effi- 
home or industrial service: 5g” to 114” home cient installation and servicing, including fa- 
service meters; 2” to 12” Turbine (Current) mous Badger Meter Testing Machines. For com- 
Meters; 2” to 10” compound meters and indus- plete meter service, it pays to contact Badger. 


“MEASURING THE BADGER “<< METERS 


WATER OF THE WORLD” 


tice dan BADGER METER MFG. CO., Milwaukee 10, Wis. 


Low-Cost Maintenance « Branch Offices: New York City * Philodelphio 
Durabili Sensitivi Worcester, Mass. * Savannah, Ga. * Cincinnati * Chicago * Kansas City * Waco, Texos 
rability ¢ Sensitivity Salt Lake City, Utoh * Guthrie, Okla. * Seattle, Wash. + Los Angeles 


Water ann Sewace Works. Reg. U. S. Patent Off. Published monthly by Gillette Publishing Co., at 404 North Wesley Ave.. Mount Morris, Ml. 
Entered as second class matter Mar. 4, 1948, at the post office at Mount Morris, Ill., under Act of Mar. 3, 1879. For subscription rates, see Contents Page 
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COMING ARTICLES 


“MAKING Mrnor Main Extensions,” contributed by D. R. Taylor of Baton 
Rouge, La., presents a new method of determining the proper and most 
economical pipe size for main extensions. . . . “CoLLECTIONS AND COMPLAINTS” 
is one of a series of articles by A. E. Clark dealing with small plant operation. 
... “Sotvinc THE DistitLtery Waste Prostem” of Hiram Walker and Sons 
of Canada is an exceptionally interesting story by C. T. Carson, Engr. and 
Vice-pres. ... “Tue Use of ANTHRAFILT AND PALMER Acitators” tells of 
progress with this combination in modern filters, .. . “THe Retation or De- 
COMPOSITION OF OrGANICc Wastes To StrEAM B.O.D.” is a report on studies 
conducted at Oregon State College by W. B. Bollen. . . . “CHLORINATION TO 
Maintain Suppty Line Capacity” is the story of 12 years of such 
practice at Little Rock, Ark. 
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in city streets lay pipe 


Known strength factors! Proved resistance 
to corrosion! These are your only safe and 
sure guides to long life and low mainte- 
nance expense of water, gas and sewer 
mains laid under costly modern pave- 
ments. The four strength factors that pipe 
must have to survive traffic shocks, heavy 
external loads, beam stresses and severe 
working pressures are listed on the page 
opposite. No pipe that is deficient in any 
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of these strength factors should ever be 
laid in paved streets of cities, towns and 
villages. Cast iron water and gas mains, 
laid over a century ago, are serving in 
the streets of 30 or more cities in North 
America. These attested service records 
prove that cast iron pipe not only assures 
you of effective resistance to corrosion 
but all the strength factors of long life and 
economy, as well. 





known for STRENGTH 


No pipe that is deficient in any of 
the following strength factors should 
ever be laid under paved streets. 


CRUSHING STRENGTH 


The ability of cast iron pipe to withstand external loads imposed by 
heavy fill and unusual traffic loads is proved by the Ring Compression 
Test. Standard 6-inch cast iron pipe withstands a crushing weight of 
more than 14,000 lbs. per foot. 


BEAM STRENGTH 


When cast iron pipe is subjected to beam stress caused by soil settle- 
ment, or disturbance of soil by other utilities, or resting on an obstruc- 


tion, tests prove that standard 6-inch cast iron pipe in 10-foot span 
sustains a load of 15,000 lbs. 


SHOCK STRENGTH 


The toughness of cast iron pipe which enables it to withstand impact 
and traffic shocks, as well as the hazards in handling, is demonstrated 
by the Impact Test. While under hydrostatic pressure and the heavy 
blows from a 50 pound hammer, standard 6-inch cast iron pipe does not 
crack until the hammer is dropped 6 times on the same spot from pro- 
gressively increased heights of 6 inches. 


BURSTING STRENGTH 


In full length bursting tests standard 6-inch cast iron pipe withstands 
more than 2500 lbs. per square inch internal hydrostatic pressure, 
which proves ample ability to resist water-hammer or unusual working 


pressures. 


CAST IRON PIPE RESEARCH ASSOCIATION, THOS. F, WOLFE, MANAGING DIRECTOR, 122 SO. MICHIGAN AVE., CHICAGO 3, 


CAST TRON PIPE cextcais 
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how Non- Clog" 


is a Non-Clog Pump 7 





is your answer! 


Any sewage and trash pump 
can be clogged! But the Fairbanks- 
Morse Bladeless Impeller Pump is up 
to 25 times more ‘“non-clog” than any 
other pump. WHY? 

A sewage and trash pump clogs be- 
cause fibrous trash catches on impeller 
blades and eventually builds up to the 
point where the pump “‘clogs.”” But the 
Fairbanks-Morse Impeller has no blades! 
It's a “whirling tube” with no blades or 
projections to catch and hold trash. In 
tests, even a man’s complete coverall 
went through a 4inch pump without 
clogging. In actual operation, reports 
prove that the Fairbanks-Morse Blade- 
less Impeller Pump rarely has to be dis- 
mantled to clear “clogged impellers.” 





With previous pumps, they had to be 
dismantled as often as twice daily. If 
any pump can be called “non-clog,” 
Fairbanks-Morse is it. 

Anda bonus advantage with Fairbanks- 
Morse: for a specific solids size, the 
Bladeless Impeller Pump delivers ap- 
proximately 50% of the capacity of con- 
ventional sewage pumps. Thus, you do 
not flood filter beds in periods of low 
flow. This reduced capacity also permits 
use of smaller driving motors, assuring 
lower initial and operating costs. 

Why not have your Fairbanks-Morse 
Pump Distributor or Local Branch Office 
give you the whole story? Or, if you 
prefer, write Fairbanks, Morse & Co., 
Chicago 5, Ill. 





PUMPS + SCALES - ELECTRIC MOTORS + GEN- 
ERATORS + LIGHT PLANTS + DIESEL, DUAL 
FUEL AND GASOLINE ENGINES 


FAIRBANKS-MORSE, 


@ name worth remembering 





TWIN WATERSPHERES 
PROVIDE MORE UNIFORM 


WATER SERVICE 
THROUGHOUT 
HOBART, INDIANA 


Growing cities often find it difficult to 
provide satisfactory water service throughout 
their entire distribution systems. This is par- 
ticularly true when (1) there are areas of 
heavy demand some distance apart or (2) 
when the transmission mains are inadequate 
to supply peak demands. 

Hobart, Indiana, however, has made sure 
that 2,110 customers throughout the city will 
always get enough water when they need it. 
Twin 150,000-gallon Horton Waterspheres 
have been installed at widely separated lo- 
cations to provide maximum efficiency in 
water service. In addition to furnishing de- 
pendable gravity pressure, they also assure an 
uninterrupted water supply in case of power 
failure, and a reserve immediately available 
for fire protection. 

Many similar communities have found 
gravity-backed storage in Waterspheres the 
logical answer to better water service. They 
are built in standard capacities from 25,000 
to 250,000 gallons. Write our nearest office for 
quotations or information if you are planning 
new storage facilities. 


HORTON 


WELDED STEEL 











STORAGE TANKS 
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‘42 Wells—All by Layne 
SERVING WICHITA, KANSAS 


The Layne pumping equipment for Wichita has made an 
amazingly fine record of good service. In 9 years of heavy 
load service, the only repairs needed was a relatively small 
item—6 new air lines. Well No. | operated day and night 
with no shutdown for 121 days—producing over 180,000,000 
gallons of water. 


layne 
WELL WATER SYSTEMS 
verTICAL AWQMe PUMPS 
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THE NATION’S 2ND LARGEST 
MUNICIPAL USER OF 
GROUND WATER 


In 1938, Layne installed twenty-five top 
performing well water units to give Wichita 
48 million gallons of water daily,—enough 
so city officials estimated, for all needs until 
1960. Then came World War Ii and Wich- 
ita gained many new industries and a big 
Growth in population. The demand for 
water quickly became greater than the 
supply. 

Surveys indicated that some thirty miles 
northwest of the city, The Equus beds of- 
fered a thousand square miles of water 
bearing formations. Again Layne was called 
in and was given a contract for seventeen 
new wells to be completed without delay. 
Layne crews swung into action. They drilled 
the wells, set casing, sand screen and 
pumps. Including testing time, a new well 
was completed every nine days until all 
seventeen were in service, increasing Wich- 
ita's total supply to 62!/2 million gallons per 
day,—more than enough for all domestic 
and industrial needs. 

Whether for an emergency, or for normal 
needs, Layne is always in a position to do 
an outstanding job in the development of 
ground water for any purpose. For further 
information, catalogs etc., address 


LAYNE & BOWLER, INC. 
General Offices, Memphis 8, Tenn. 


LAYNE ASSOCIATED COMPANIES 


{ATED COMPANIES —Layne-Arkansas 

Ark. * ne-Atlantic Co., Nor- 

nm Co., Mem Tenn. 

Co., Mishawaka, Ind. * 

ayne-Louisiana Co., Lake Charlies, La. & 

La. & Layne-New 
e- 


International Water S 
Ame 


Layne- na, S.A., Mexico, 
F. & General Filter Company, Ames, Iowa. 





HOW INFILCO EQUIPMENT 
HELPED CLEAR LAKE, IOWA 
MEET ITS WATER PROBLEM 


— a ‘ 


ENGINEERS: STANLEY ENGINEERING COMPANY, MUSCATINE, IOWA 


Varying Raw Water Characteristics And 
Summer Population Increases were pieguing 


the City of Clear Lake, lowa. Located on one of Iowa's outstand- 
ing blue-water lakes, the city’s permanent population of 4,000 
increased each summer to about 10,000. This taxed the water 
plant's capacity until it was operating on a direct pumping basis. 
Unpleasant, heavy tastes and odors of algae origin were noted 
during the summer. Then, occasional high winds would raise the 
normal turbidity of the lake from 25 ppm to 500 ppm or more. 


A 1 mgd ACCELATOR® and other Infilco equipment such as dry 
chemical feeders, aerators, filters, and control devices solved 
Clear Lake’s water problems. The new plant is sufficiently flexible 
to meet peak demands with reserve capacity. It gives Clear Lake 
residents crystal clear water that is free of odor or taste every day 
of every season. 


Clear Lake is but one of hundreds of cities being served efficiently 
and economically by INFILCO Water Conditioning Equipment. 
Investigate how Infilco can serve you, too—whether it be mod- 
ernization of an existing plant or the equipment for a new one. 
Write our executive offices in Tucson or call in the nearest 
Infilco Field Engineer. There’s no obligation, of course. 


SERVING MUNICIPALITIES WITH WATER CONDITIONING EQUIPMENT THAT'S 


© BETTER WATER CONDITIONING © 
AND WASTE TREATMENT SINCE * 


mie oe ee 4 os wake ‘Se om hee 7 om 

TUCSON, ARIZONA. a 1894 
(MATH OFFLCEGAM PRINCIPAL CITIES: 9 00 02 ED a 3 
WORLD'S LEADING MANUFACTURERS OF WATER CONDITIONING AND WASTE TREATING EQUIPMENT 


Water & Sewace Works, May, 1951 





ORLANDO, FLA. 
Filtration Plant 











& Co., Inc. of Charlotte, N. C., to 
water for the 100,000 people 
bulletins and engineering data on 
Omega Machine Co. (Division of 
Providence 1, R. |. 








Omega Equipment furnished for the 

new Orlando Filtration Plant: 

6 — OMEGA Model GLW-1 Loss-in-Weight 
Type Gravimetric Feeders complete 
with Special Remote Contro! Panel: 

2 — Feeders handle Alum at rates from 
5 to 500 Ibs. per hr. 

3 — Feeders handle Hydrated Lime or Clay 
et rates from 2‘; to 250 tbs. per hr. 

1 — Feeder handles Cerbon at rates from 
2% te 250 ths. per hr. 


THE LAST WORD IN FEEOERS 
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Leaks repaired three times faster 
with Hydrocrane 


Says Water Department 
Spokesman 


bucket, grapple, magnet and 
trash bucket. 


Rig Enables Utility to Reduce Charges 


“Water main and hydrant leaks are repaired three ns Nordness doves ne ue 
” spots the telescoping boom a tremendous ad- 
times faster since we use a Hydrocrane,” reports vantage. This feature was the real clincher that sold 


Elmer L. Nordness, Asst. Supt. of the Madison, Wis. us on the Hydrocrane.” 


Water Dept. “An average repair took five men a 

whole day—now three men and a Hydrocrane do the Busy Al The Time 

job in less than three hours. Even in these days of ris- The rome two momeee (they recently pur- 

fies ts% : chased a new H-3) are busy every day — repairing 

ing costs we reduced water service installation charges leaks . . . digging manholes, meter pits and ditches 

because of the Hydrocrane’s cost-cutting speed. . . . loading, unloading, and setting pipe ..» han- 
dling fittings . . . and for general yard work. By 


Repair Men Don't Mind Leak Work Now — using it to haul pipe carrying trailers to the job, the 
department eliminates an extra truck. 

No more heavy rubber trench boots . . . no more Two Hydrocrane sizes —% yd. 2-ton; % yd. 

slippery, dangerous footing . . . no more heavy, 3-ton. Send the coupon for full details. 

sticky mud on shovels — a few reasons wh repair 

men are happy since the department Br Ax a 

with a Hydrocrane. Also, the crane loads directly 

from ditch to truck. Workmen used to shovel mud 

onto the street, then into trucks — a slow expen- 

sive method. 


“Often on stop valve repair or in replacing hy- 
drants we must work next to poles and under over- 


BUCYRUS-ERIE HYDROCRANE DIVISION 
South Milwaukee, Wisconsin 


Gentlemen: Tell me how the Hydrocrane can speed up my jobs. 


Name. 





Company. 





Address. 





yrRus 
BUTE 


HYpRoOcR 


ANE 


South Milwaukee, Wisconsin 





City State 
sinse 
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1. Performance 
of the famous Homelite engine, plus the 


pump body give you unsurpassed, long- 
time pumping performance. 


You'll never find a better pump than a 


HOMELITE (2vzyvate PUMP 


Time is the best teacher. And the last 
quarter century has thoroughly proved 
that for easy handling, quick starting, 
fast priming, fast pumping and down- 
right dependability, a Homelite Carry- 
able Pump really tops them all. Light 
enough for one man to carry, a Homelite 


. The high, steady power 2. Dependability. A H 
dependability has been 
ign and features of the 
in building more than 
engine-driven units. 


705 RIVERDALE AVENUE * 
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omelice Pump's 3. 
established 

Homelite’s quarter century experience 
,000 gasoline- 


is easily put into operation any place, 
quickly. It is self-priming — faster than 
any other pump. Non-clogging. Has a 
28 ft. suction lift. Automatically keeps 
seepage at strainer level and handles up 
to 15,000 gallons an hour. Send for your 
free copy of our latest pump bulletin. 


STICK TO THE RULE OF THREE AND YOU’LL ALWAYS STICK TO A HOMELITE 


Service. Forty-eight factory service 
branches located throughout the coua- 
try are completely equipped and ia- 
stantly ready to keep — Homelite 
Gasoline-Engine- Driven mps always 
in good working condition 


CORPORATION 


PORT CHESTER, N. Y. 





YOU CAN USE THIS INFORMATION 


For the first time, accurate and comprehensive data on 
Data in the New the enthalpy of liquid chlorine has been developed. It 


DIAMOND CHLORINE RANDEOOE is presented in a chlorine reference handbook published 
includes charts and tables on: 





by Diamonp ALKALI. Many new charts and tables on 
the fundamental properties of chlorine are also in- 
2. Pressure dr f Clo in pi 4 A 

_— oY cluded in this handbook. 


3. Solubility of Clz in water and If you are a chemist or an engineer working with or 
other solvents 


1. Enthalpy (heat content) of Clo 


studying chlorine, you will find here a wealth of usable 


4. Specific Volume of Cle 
information. Send for your copy today. 


5. Vapor Pressure of Clo 


6. Density of Clo For your copy, write on your business letterhead to DIAMOND 
ALKAL! COMPANY, 300 Union C Bidg., Cleveland 14, O. 














rao 
DIAMOND _ 





DIAMOND CHLORINE 


DIAMOND ALKALI COMPANY «+ CLEVELAND 14, OHIO CHEMICALS 





Water & Sewace Works, May, 1951 





RENSSELAER 


TAPPING 
SLEEVES 
and 


VALVES 


The ideal combination for rapidly 
and easily making branch line 
connections to mains under pres- 
sure. Designed and built to resist 


line pressures and caulking 





strains. 





Rugged-Simple-Efficient 
peta Valves are our Standard Double Disc Gate 


Valves fitted with oversize seat rings to permit the 
; k 
peapgarisg: Aa wires use of full size cutters. Flange on one end is machined 


FOR QUICK 
REPAIRS 


it easy to repair pipe lines } - ; d 
Sheiier ts tensile ionnek, oth and drilled for perfect alignment with sleeves and crosses. 


exception of outlet connections Adaptor flange fits all standard tapping machines. 
SLEEVES are extra heavy, with lead gaskets to provide 
FOR PIPE a watertight joint the full length of the sleeve. Centering 

CROSSES rings provide a stop for caulking, and also save caulking 
The Rensselaer Tapping Cross is materials. Let a Rensselaer Representative tell you further 
eaten, neaee about this and other Rensselaer products. 


on regular tapping sleeves 
LEADERSHIP FOR OVER 65 YEARS 


Thousands have been used with 

uniformly perfect results. RENSSE LAER 
VALVE COMPANY 
Make the Job 100% Check hee otaaies See cad Valves © Air Qalonse Valves 


RENSSELAER ea 


RaleCyowyd. Pa. Chicago, De Haverhill, Mass ar 
es, Memphis, Oklahoma City, Pittsburgh. San Francisco 
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“Heavens to Betsy! We're out of 
Aqua Nuchar Activated Carbon” 


“Never again,” said this bright, young water works Activated Carbon. 
operator. “From now on, I’m keeping a reserve stock of stocks of Aqua Nuchar are maintained at strategic points 
Aqua Nuchar Activated Carbon on hand just in case a throughout the country so that rush deliveries can usually 


sudden taste or odor develops in our raw water supply.” be made within 24 hours or less by local express. 
But even the best managed water plants run out of 


indus ial 


That is why warehouse and factory 


divis 
NEW fous CENTRAL BLOG ° 277 aA 132N0 eraget cues OL BLDG. 
ARK AVENUE AT SHAKER SQUARE 35 E. ACKER ORIVE 
dew YORK 17, N.Y. CLEVELAND B®, OHIO fuicaso 1, 14. 


OTHER PRODUCTS: Snow Top Precipitated Calcium Carbonate—Nuchar Activated Carbon—Ligro Crude Tall Oil— 
Tallene Tall Oil Pitch—Indusoil Distilled Tall Oil—Tallex Abietic Acid—Polycel Cellulose Fibers—Indulin (Lignin) 
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> To Prevent Hammer or Shock 
the Oldest Existing White Settlement 


2 


in the New World uses 


ce. Valves 


Ciudad Trujillo, the capital of the 
Dominican Republic in the West 
Indies, is the oldest existing settlement 
of white men in the New World. Dis- 
covered by Columbus on his first 
voyage in 1492, Ciudad Trujillo, 
formerly called ‘Santo Domingo”, 
was founded in 1496 and is probably 
the most perfect “New World” ex- 
ample of a Spanish colonial town of 
the 16th Century. 

This oldest settlement’s water sys- 
tem was modernized about a decade 
ago by the installation of a new booster 
pumping plant, using Golden- 
Anderson cushioned relief and check 
valves. These automatic valves have 
been in constant use since that time 
with no repairs or trouble of any kind. 
Such performance records are typical 
of the service Golden-Anderson cush- 
ioned valves provide wherever in- 
stalled. For longer service, less 
maintenance and greater all-around 
dependability—it will pay you, too, 
tospecify and install Golden-Anderson 
cushioned valves on your next water 
control application. 





Origine! G-A cushioned 
valves being installed in the 
pumping plent fer Civdad 
Trujitte. This project was en- 
gineered, designed and 
supervised in construction 
by Krojewski-Pesant Manv- 
fecturing Corp., New York, 
N.Y. 





2075 KEENAN BUILDING «+ PITTSBURGH 22 PA, 
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Jeffrey Sludge Collectors are different (and last longer) 
when equipped with our hunting tooth “PERMALIFE" 
Sprockets of unique design. The sprocket has an odd 
number of teeth (approximately 3” pitch}—one tooth 
moves forward at each revolution. Over any period 


of time the sprocket teeth get approximately one half 


A “PERMALIFE” hunting tooth sprocket is 
shown in inset at left. Large view shows a 
group of Jeffrey Collectors all equipped with 
“PERMALIFE” Sprockets. Jeffrey FLOCTROLS 
on this job, also. 


ee a/t’s the SPROCKETS 
eee THAT MAKE THE DIFFERENCE 


oe 


the number of contacts with the chain barrels as in the 
case of regular 6” pitch sprockets. 

This feature, together with Chainsaver Rims which 
support the side bars of the chain, WILL DOUBLE THE 
LIFE OF THE SPROCKETS. Investigate these IMPROVED 


Sprockets—made of alloy cast iron and chilled. 


Send for Catalog No. 833 


Complete line of 
Materia} Handling, 


Processing ond 
Mining Equipment 


MANUFACTURING COMPANY Established 1877 


996 North Fourth St., Columbus 16, Ohio 


Detroit 13 Jock 


2 iladelphi Solt Lake City 1 





Baltimore 2 Boston 16 83= Cincinnati 2 

Beckley,W.Ve. SBuffale 2 Cleveland 15 

Birmingham 3 Chicage | Denver 2 
dettrey Mig. Co. Lid., Montreal, Cenada 
Jettrey-Galion (Pty.) Lid., Johannesburg, S.A. 
The Ohie Malleable iron Co., Columbus, Ohio 


Herlon, Ky. 
Houston 2 


Milwoukee 2 

New York 7 » 
British Jeffrey-Diamond Ltd., Wokefield, England 
The Golion tron Works & Mig. Co., Galion, Ohio 
The Kilbourne & Jacobs Mfg. Co.. Columbus, Ohio 


Scranton 3 
St. Lovis 1 


Water & Sewace Works, May, 1951 











You do less of it 
by using Dependable Quality — 


CRANE VALVES 








That’s why 


more Crane Valves 








are used 


than any other make 


ee 


-+-no bonnet trouble with this valve 


A typical example of low-maintenance 
Crane Quality—No. 46542 125-Pound 
Iron Body Gates. Rarely does the bon- 
net joint need attention. Flange con- 
struction includes reinforcement to 
prevent distortion and utilizes more 
bolts, more closely spaced than is usual 
in valves of this class. Crane precision- 
guided seating reduces seat and disc 
wear. Packing has long life because 
these valves have a deep stuffing box 
filled with high grade asbestos ring 
packing. A ball-type gland equalizes 
the packing load. 





Better performance features like these 
make Crane the better buy in valves of 
every type. Ask your Crane Representa- 
tive for a demonstration. 


CRANE CO., General Offices: 
836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving All Industrial Areas 


VALVES * FITTINGS * PIPE * PLUMBING * HEATING 
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clearer 

effluent 
greater 
capacity 





lowest 
cost 





Ashland, Oregon Water Filtration 
Piant employing 2 Rex Flash Mixers 
in 6’ squore x 5’ 2” water depth 
basins; 2 Rex three-stage Floctrols 
in 2 basins eoch 12’ wide x 58’ long 
x 12’ weter depth; 2 Rex Verti-Flo 
settling tanks, each 20’ wide x 86’ 
long x 14’ 9” average water depth 
and each equipped with Rex Con- 
veyor Sludge Collectors. Plant Co- 
pocity—6 MGD. A. D. Horvey & 
A  ¥ » Cc Se, £, 

Medford, Oregon. 
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For all the facts on these efficient units, mail the coupon. 


Where you want real results from your 
water treatment plants... clearer effluent 

. maximum capacity at minimum cost in 
new or existing installations, check Rex 
Clarification Equipment. 


REX FLASH MIXERS effect almost instanta- 
neous dispersionof chemical throughoutthe 
water. Installed in small tanks immediately 
preceding flocculation tanks, they provide 
an exclusive double mixing action. Slow 
rotation is combined with fast top-to-bot- 
tom turnover for most thorough mixing. 
One-minute detention is usually sufficient. 


REX FLOCTROLS are low in initial cost and 
cut chemical requirements to the minimum. 
They combine properly proportioned, 


SANITATION EQUIPMENT 


scientifically designed paddles . . . rotating 
baffles . . . fixed partition walls with center 
ports . .. so arranged that thorough mix- 
ing is assured and short circuiting through 
the chamber eliminated. The resultant fast 
tapered mixing by zones assures large, 
readily settleable floc. 


REX VERTI-FLO CLARIFIERS deliver a 
highly clarified effluent with an extremely 
short detention time. They consist of a 
series of adjustable weirs and baffles which 
divide a rectangular settling tank into a 
series of cells. Close distribution of flow 
among the cells is accomplished by adjust- 
ing the weirs. Large weir length and low 
vertical velocities assure a clearer effluent, 
far greater capacity .. . minimum cost. 


CHAIN BELT COMPANY 
1610 W. Bruce Street 
Milwaukee 4, Wis. 


50-205 


Please send me Bulletins Nos. 47-9 and 48-39 
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For Dryers, Incinerators, 
Boilers and Heaters 


--- with the 


PROTECTOGLO 


COMBUSTION 
SAFEGUARD 





FLAME RECTIFIER PILOT 
a combined flame-electrode recti- 
fier and gas pilot burner assembly 


ANGLE TYPE 
FLAME-ELEC.- 
TRODE RECTIFIER 
for non-luminous gas. 


PHOTOCELL RECTIFIER 
ideal detector unit for use 
with luminous flames. 


—s 


STRAIGHT TYPE FLAME-ELECTRODE 
RECTIFIER for non-luminous gas 








CHECK THESE Plus FEATURES: 


| “Frame Rectirication” Prin- 
c1pLE— Most foolproof method of 
flame failure protection. 

/ Postrive Frame Farture Pro- 
TECTION — Flame failure automati- 
cally results in safety shut-down 
“Far-Sare” OPERATION — Auto- 
matically reacts to open, short or 
ground in circuit. 

ComPLete Sev_F-CHECKING 
“Sare-Srarr”’ Crracuir — Auto- 
matically prevents start-up in event 
of electrical or mechanical failure 
in system 

No Expensive SHIELDED CABLE 
Requirep — Insulation leakage 
cannot “cover-up” flame failure. 
Piuc-In Purce Timer— Adjust- 
able in field from 3 to 15 minutes. 
3-Seconp ToTaL RESPONSE 
Speev— Provides full protection 
in flame detection. 

Usep Wirn Any Type or Fue. 
—or combination of fuels. 
Ruccep Unit ConstTrRucTION— 
withstands severe industrial usage. 
/ Recore Is Possiste Wirnout 
ADDITIONAL RELAYs. 

| Factory MUTUAL AND UNDER- 
WRITERS APPROVAL. 
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Fiame FAILURES are no cause for concern when dryers, 
incinerators, boilers and heaters are equipped with Protectoglo 
combustion safeguards. Thousands are providing the most 
positive, economical insurance against the hazards of explosion 
in all phases of industry. 

The Protectoglo affords automatic fool-proof protection. It 
completely eliminates all the inherent weaknesses of the “flame 
conductivity” principle. This is accomplished by the “‘flame-recti- 
fication” principle which utilizes the flame to complete the 
system’s electronic circuit. In the event of flame failure, the 
circuit breaks, resulting in immediate safety shut-down. An 
additional safety factor is provided by an automatic shut-down 
in the event of an electrical or mechanical failure in the relay. 
Versatility of application is afforded by the four different flame 
detector units. 

Check the plus features of this aid to combustion safety .. . 
write for Catalog 9601. Your local Honeywell engineer will be 
glad to discuss your problems and furnish constructive help. 
Call him today. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, 
4575 Wayne Ave., Philadelphia 44, Pa. 


PPS 


Honevwell 


ie 








HOW CLEVELAND LICKED... 


ONE OF ITS Toughest SEWER PROBLEMS 


Facts 
ewater Park, Cleveland, Ohio. 
pe th Rexon tro 
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THE ONLY PERMANENTLY TIGHT LINES ARE LAID WITH RUBBER JOINTS 
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HYPERION BRINGS 


CLEAN WATERS 
TO LOS ANGELES 


-E equipment plays vital role in one 
f world’s largest sewage treatment 


lants, due for 1951 completion 
yperion Sewage Treatment Plant at El Segundo, 
alifornia will serve the entire Los Angeles area. The 
2,000,000 installation will be almost completely 
Ieclf-sufficient ; it will generate all the power and produce 
mearly all the fuel required for its operation. 
} General Electric application engineers, working with 
‘contractors and architects, have fitted G-E motors 


‘ ° : 
‘and control components to many of the plant’s intri- 


A plant foreman starts one of the G-E 250-hp motors that 
drives a vapor fan. In the foreground is 30-hp General Electric 
motor driving combustion air fan. All motors in the plant were 
selected by G-E engineers to fit the particular application. 
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cate operations. Pictured on these two pages are some 
of the applications of General Electric equipment that 
will help reduce Los Angeles’ raw sewage discharge into 
the ocean to a standby disposal. 

Generai Electric helps you in (1) winning public 
support with the complete G-E packaged program 
““Modern Sewage Treatment” including the full-color 
sound movie Clean Waters, and (2) by assisting in the 
formulation of electrical plans. Help make your pol- 
lution-control program a success by contacting your 
G-E representative early in the planning stage. General 
Electric Company, Schenectady 5, N. Y. 


The intricate sludge conveyor system is powered by G-E Tri- 
Clad* gear-motors, shown here ready to go into operation. 
Their attractive appearance is backed by cast-iron construction 
for corrosion resistance. 

* Registered Trode-mark of General Electric Co. 








Hyperion Sewage Treatment Plant covers 76 acres of reclaimed § Los Angeles. The opening of the last unit in 1951 will climax 
land near Santa Monica Bay, about 15 miles from downtown ten years of planning and construction. 








G-E fractional-horsepower motors drive the longitudinal col- During installation of the equipment, the G-E hook-on volt- 
lectors in the plant’s primary settling tanks. These small, tough ammeter was used extensively. With it the operator can deter- 
motors must give dependable day-in, day-out service regard- mine whether motors are drawing excess current plus numerous 
less of any extremes of weather. other jobs around the plant. 


GENERAL ($6) ELECTRIC 
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t\TRIDENT 


“METERS 


a 


OBSOLETE 


because Trident Meters have always 
been made on the principle of 








Lack of Meter 
Depreciation rbstounds 
Water Rate Probers 


iation, bugaboo of indus- . . 
epee not part of a water meter Here is PROOF of what experienced Water Works 
expert's worries. 
: i ch thing, said the ; 
mi TTT tt operators know so well — that new IMPROVED Tri- 


summoned by Rochester and Lake P 
io Water Service Corpora- dent parts fit easily an : : 
ye pear before the Public P y and perfectly into Tridents even 
Sethe comeniesion, investigating 50 years old making them even better than when new 
the rates charged by the company, . 
was mystified by the companys So no standard Trident Meter need ever be retired 
statemen 
depreciate. 
POlmost unheard of they said. through lack of replacement parts. Therefore, Trident 
So up Loy te York ta ae M 
u . 
sare every dec "ae ook eters do not depreciate and 
rt un e ey t , 
commission and explained its will never become obsolete. 
workings. A meter manufactured 
in 1898, J — A with 
rts manufactur ose. 
PNor only Js there no deprecia An 1898 Trident Meter f 
tion, but is 
change in design. So he took an Wade BETTER Than 
old seems, fitted in new parts, Hews 
ae a 
re, , 
a9 must test its meters every ou see bere what the expert demon- 
ie years. The company more strated ... bow Neptune's basic policy 
oficials i _— — of imterchangeability provides standard 
Rochester "Democrat and modern Trident parts that fit perfectly 
Chronicle’ into old Trident casings. 
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The Water Division’s Fleet of 18 Radio Equipped Trucks 
(New Garage and 100 Ft. Radio Transmitting Tower Beyond.) 


Radio Control-Kardex Record 
System Combination 


Comprises Development Representing Marked 
Progress in Water Works Operation, Maintenance 
and Repair at Winnipeg. 


by W. L. WARDROP, Engineer of Water & Sewage Works, 


Winnipeg, Manitoba, Canada. 


URING the early part of 1950 

the Department of Transport, 
Canada, granted the Water Works 
Operating Division their own radio 
frequency. Prior to that time, the 
Water Works Division operated on 
the same frequency as the City of 
Winnipeg Fire Department. Each 
department had its own central sta- 
tion and these stations were located 
approximately two miles apart. As 
can be readily appreciated, there was 
considerable interference, particularly 
during the time of a fire when, in 
most cases, it was necessary for our 
Water Works stations to stand by. 
Che change over to separate frequency 
operation was set for May Ist, 1950. 
However, as a result of the Red River 
Valley Flood, it was delayed until 


July 28th, 1950—a date which marked 
a very important change in the De- 
partment’s communication system. 

It is at a time of an emergency that 
the full significance of good commu- 
nications is realized. Although few 
cities will experience the emergency 
that faced the citizens of Winnipeg 
during the spring of 1950, communi- 
cations played a very important part 
in that heroic battle against the flood 
waters of the Red River. One of the 
most important features essential to a 
good communication system is de- 
pendability and this assumes its full 
degree of importance at the time of 
an emergency. Two factors contrib- 
uting to the dependability of a com- 
munication system are standby equip- 
ment and, most important, a standby 


power supply. Both of these com- 
ponents were provided for in the for- 
mer system by interconnecting the 
two central stations in such a manner 
that either station could be operated 
from either location. This arrange- 
ment, of course, was only possible so 
long as both transmitters were oper- 
ating on the same frequency. As the 
source of power for each of these 
central stations was taken from differ- 
ent power districts, the system was 
reasonably well protected against a 
power failure. Under the new ar- 
rangement, it was necessary to pro- 
vide an additional transmitter for 
standby and also some form of auxil- 
iary power. A 3 kilowatt Kohler 
Electric Plant (Model 3A21) was 
chosen as an alternate power supply. 
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Radio Control and Record Room 


Photograph—2 shows part of the 
Radio (¢ ontrol and Record Room 
which is located centrally in the Ad 
ministrative Offices of the Water 
Works Operating Division at Ross 
Avenue and Tecumseh Street Of 
the two transmitters in the rear, on 
the left is the original transmitter, 
obtained from the Cas&idian Marconi 
Company in 1946. It is now used as 
a standby. On the right is the new 
transmitter, also obtained from the 
Canadian Marconi Company. On the 
extreme right is the two position op 
erator’s desk with control console at 
centre. The operator’s desk, includ 
ing the console cabinet, was custom 
built by a local wood working firm. 
Mr. C. E. Tremblay, Sales Engineer 

ith the Canadian Marconi Company 
esigned the control console which 

as made up in their Winnipeg shop 
fhe control console is equipped with 
B direct reading electric clock, a thir 
Pen station mtercommunication unit, 
Bentrol for remote operation of the 


The Winnipeg Water Works was 
one of the first water utilities to use 
radio communications 

In 1934, a one-way radio link was 
provided between the Water Works 
Emergency Truck and the Winnipeg 
Police Department. This was changed 
to a two-way system in 1939 

Early in 1946 the Water Works 
Division installed its own two-way 
F.M. Radio System, operating on the 
same frequency as the Wirnipeg Fire 
Department 

In 1950, the Water Works Division 
was granted its own separate fre- 
Kardex Record, 


covering approximately 55,000 serv 


quency, and the 
ices, was completed and incorporated 
in a new Radio Control and Record 
Room. At the present time, another 
Kardex System is being developed to 
cover water main, hydrant and valve 
These developments repre- 
sent noteworthy progress in the 
Water Works Operating Division of 
the Engineering Department of the 
City of W iInmipeg 


records 


transmitter and _ receiver, change 
switch for selecting No. 1 or No. 2 
transmitter, control switches for main 
and auxiliary power, fuel gauge and 
various indicator lights 


Located in two rows across the top 
of the control console are forty amber 
and forty white station indicator 
lights. These are controlled by four 
banks of ten single pole double throw 
switches located on the desk in front 
of the console within easy reach of 
either operator. The switches were 
arranged in rows of ten to simplify the 
selection of any desired station. The 
amber lights provide an indication of 
the mobile stations on the air, while 
the white lights indicate the stations 
that report off the air at a location. 
For example, a meter-turnkey re- 
ports off the air for the interval that 
he is in a building changing a meter. 
Exhibit—1 shows the Daily Location 
Log maintained by the central station 
clerks to record the locations of the 
various trucks while they are off the 
air. Let us assume that at 09:30 


| 
; 
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’ 
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Photo. No. 2—Section of Redio Control and Record Room 
Centrally located in Administrative O fices. Control Room Clerk on duty is “Bill” Ingimundarson. 
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hours, Mobile Station No. 4 reports 
“Off the air, 50 minutes at 100 Prin- 
cess Street,”’ the clerk records under 
No. 4, 09:30 in the “time off” space ; 
50 in the “duration” space ; 100 Prin- 
cess Street in the column for loca- 
tions; inserts the location reference 
number in the “location” space under 
No. 4 and switches No. 4 light to 
white. When No. 4 returns to the 
air, the clerk records the time in the 
“time on” space and changes No. 4 
light back to amber. This record is of 
particular importance in meter-turn- 
key work as it provides the Foreman 
with the location of the meter-turn- 
keys so that, in case an emergency 
arises, he can contact them immedi 
ately by telephone 

The station indicator lights are ar- 
ranged numerically and correspond to 
the vehicle numbers. Nos. 1 to 25 
are allotted for Water Works vehi- 
cles; Nos. 31 to 40 for the Engineer- 
ing Department vehicles ; and Nos. 91 
to 95 for the Sewer Maintenance ve- 
hicles. At the present time, there is a 
total of 28 stations operating on the 





system made up as follows: Water 
Works Division (18), Engineering 
Department (7), Sewer Maintenance 
Division (3). There are also indica- 
tor lights on the console to show the 
operator which transmitter is being 
used, whether the system is operating 
on main or auxiliary power or wheth- 
er the transmitter or intercommunica- 
tion system is busy. The panel of 
the control console is hinged at the 
top and provides easy access for main- 
tenance. Power supplies for the vari- 
ous control equipment are located in- 
side of the control console. 

A remote control unit is located in 
the offices of both the City Engineer 
and the Engineer of Water Works & 
Sewerage. These units can also be 
used to provide intercommunication 
between these offices as well as oper- 
ating the transmitter and receiver. 
During the flood emergency, similar 
remote control units were installed at 
Flood Control Headquarters and the 
residence of City Engineer, W. D 
Hurst. The use of these units greatly 
enhanced the flexibility of the radio 
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system during that crisis. A switch 
located on the control console discon- 
nects the remote control lines in the 
event that line trouble is encountered. 
An auxiliary microphone position has 
also been provided in case the remote 
control equipment fails. 

The personnel in the Radio Control 
and Record Room consists of a Radio 
Clerk and a Kardex System Clerk. 
The Kardex Clerk maintains the serv- 
ice records and assists the Radio Clerk 
during busy periods. “Turn On” and 
“Turn Off” orders are also handled 
by these clerks. Note the convenient 
location for the telephone with the 
telephone selector switches located on 
the desk directly above the station in- 
dicator light switches. All four tele- 
phone lines come into the control room 
so that outside of office hours the 
Night-Clerk can answer all calls con- 
veniently, each line having its own 
distinguishing ring. 

The control room clerk has direct 
communication with the following of- 
fices through the intercommunication 
system: Engineer of Water Works & 


a 
| 
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Photo. No. 3—Section of Radio Control and Record Room 
Showing Kardex Record Files and Control Room Clerk “Bob” Fergusson on duty 
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Exhibit |—Daily Location Log Used to Record “Off the Air” Locations of Various Mobile Units 
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Photo. No. 4—All important Stand-by Power Unit 
A.C. to provide emergency power for radio operation and Control 
Room lighting. 


Generates 110 V 


Sewerage, Assistant Engineer, Chief 
Clerk, Meter Section, Garage, Stores, 
Equipment Repair, Machine Shop, 
Sewer Maintenance Division and 
Lunch-Room 

It can be readily realized that the 
control room is the nerve centre of 
the communication system. Unfortu- 
nately, the complete system was not 
in operation during the flood emer- 
gency. The intercommunication equip- 
ment was only partially installed. 
However, emergency lines to four of 
the important offices allowed us to 
take advantage of part of this equip- 
ment at that time. The Fire Depart- 
ment co-operated by using the radio 
system as little as possible 


The Control Room During the 
1950 Flood 

The control room during the 1950 
flood was one of the busiest locations, 
for it was at this point that an unbe- 
lievable number of messages were han- 
dled. Every available radio equipped 
vehicle was used to provide commu- 
nication links to the various dike areas 
and supply points. The control room 
clerks, who worked on 12-hour shifts 
during the crisis, established them- 
selves as outstanding operators. They 
are deserving of much credit for the 
splendid communications that were 
provided by the Department during 
the flood emergency. Those who are 
familiar with radio communications 
will appreciate the task that faced the 
control operators when it is consid- 
ered that as many as twenty-two mo 
bile units worked to this control sta 
tion. Requests for sand, sand-bags, 
earth fill, pumps, lighting equipment, 





ditions, etc., kept the system in con- 
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what the situation might have been 
without radio communication—for it 
was a battle waged on a wide front 
and radio with its mobility proved all 
important. 


The Auxiliary Power Supply 


So important was the question of 
auxiliary power supply that the Elec- 
tric Standby Unit, then on order, was 
brought by air from Kohler, Wiscon- 
sin, and installed temporarily. For- 
tunately, the main power did not fail, 
although the City Hydro’s Rover Ave- 
nue terminal station and the Winnipeg 
Electric Company's Mill Street ter- 
minal station were seriously threat- 
ened. The auxiliary Electric Standby 
Unit has since been permanently in- 
stalled. This unit starts automatically 
as soon as a line load is applied and 
stops when the load is removed. Tests 
have indicated that its regulation is 
very satisfactory and noise interfer- 
ence negligible. The change over 
from main to auxiliary power is ac- 
complished through a magnetic trans- 
fer switch remotely controlled from 
fuel, personnel, reports of dike con- the control console. Photograph—4 
shows the 110 volt standby installa- 
located in the Administrative 





stant use. Sometimes, we wonder tion 
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Photo. No. 5—Control Room Clerk at Kardex Files 
“Mike” with extending cord permits conversation with mobile units while transmitting 
information direct from file cards and while moving from place to place. 
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Exhibit 2—Water Service Record Card 
From Kardex Record Files Covering Better Than 55,000 Services. 


*ArAemeHe 
: 5 ; ; 


Exhibit 3—Mark-Sensing Card 
Used to supply key information on water services to the 1.B.M. Punch Card Accounting 
System. 


Building approximately 100 feet from 


the control room. A 55 U.S. gallon 
fuel tank is located in a concrete pit 
outside of the building and is equipped 
with a fuel gauge which indicates on 
the control console. The power sup- 
ply for the intercommunication system 
and the Control and Record Room 
lighting are both on the standby cir- 
cuit. Normal routine includes one 
hour operation each week on standby 
power to ensure that the equipment is 
operative. 

We, in Winnipeg, are very proud 
of our communication system. Proud 
of it because we feel that it allows the 
Department to provide better service 
to the citizens of Winnipeg. It en- 
ables our maintenance crews to ob- 
tain information quickly. Emergency 
crews can be dispatched a* a moment's 
notice with the minimum of delay. It 
has become an essential part of our 
Water Works System. Photograph 

1 shows our fleet of trucks, the 
majority of which, are radio equipped 
The two panel delivery vehicles on 
the right were added in 1949 and are 
used by the Foreman of Mains and 
the Foreman of Services for supervi- 
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sion of the field crews. The fleet 
colour is mission yellow with black 
lettering. The Water Works Garage 
in the background was built in 1948 
and provides storage facilities for the 
motor equipment. The 100-foot 
transmission tower at the centre is 
part of the central station equipment 
and is located at one end of the Ad- 
ministrative Office Building. 


The Water Service Record 


An integral part of the Radio Con- 
trol Room is the Kardex Record Sys- 
tem consisting of over 55,000 service 
cards. Note in Photograph—3 that 
the Kardex cabinets are located with 
a view to being readily accessible to 
the clerks. This project required over 
three years to complete and now pro- 
vides a flexible, comprehensive serv- 
ice record. To further facilitate the 
providing of service information over 
the radio system, two microphones 
with extending cords are located at 
convenient points along the Kardex 
cabinets. This eliminates the neces- 
sity of the clerk moving back and 
forth between the record files and the 
control desk. Photograph—5 shows 


a control room clerk using one of the 
microphones to give information over 
the radio system. An 8 in. speaker 
and baffle, located near the ceiling, 
provides excellent voice reproduction 
throughout the room. The control 
room is sufficiently sound proof that 
it does not interfere with the general 
office. 


The service records are maintained 
on different coloured cards corre- 
sponding to the size of the service 
with all pertinent information about 
the service recorded on the face of 
the card. “Turn On” and “Turn Off” 
orders are also recorded on the face 
of the card, together with a record of 
the meter removals. The reverse side 
of the card is used for a sketch where 
required and the recording of service 
repairs. Exhibit—2 shows a standard 
5” x 8” Kardex card as used for the 
service record. The use of coloured 
tabs in the signal area to indicate 
whether the water has been turned off, 
whether the water is on for building 
construction, or whether the stop cock 
box is lowered below the side walk 
(service no longer in use) has proved 
very satisfactory. The absence of a 
coloured tab in the signal area indi- 
cates that the water is on permanent- 
ly. Coloured tabs are also used in the 
area marked “Meter Test” to indi- 
cate the size of meter installed and the 
numbers 1 to 10 are used to indicate 
the year the meter is to be removed 
for routine test. The advantage of 
using coloured tabs is that they pro- 
vide, at a glance, certain pertinent 
information. 


Vital information about the services 
maintained on an I. B. M. 
(International Business Machines) 
Punch Card Accounting System 
which can be used to provide complete 
statistical data when required. This 
information is supplied to the I.B.M. 
through a mark-sensing card as 
shown in Exhibit—3. It is a dual 
purpose card and is divided into three 
parts: a written area at the left; a 
mark-sensing area at the right; and 
an interpretation area along the top. 
The mark-sensed information is re- 
corded on the card by pencilling in 
designated fields as shown in the ex- 
hibit. The cards are then forwarded 
to the I.B.M. local office where they 
are processed for punch marking and 
interpretation. The completed card is 
then retained on file, in numerical 
order by service number and can be 
used to provide statistical data when 
required. As these cards constitute a 
permanent duplicate record of water 
services, they will be retained in a 
location other than the Water Works 
Administrative Office Building as a 
safety measure. 


is also 
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The information in the mark- 
sensed area is punched into the card 
automatically as the pencilled fields 
pass over a series of mark-sensing 
reading brushes. The graphite in the 
pencilled fields complete electric cir- 
cuits which in turn operate the punch- 
ing units. The information in the 
area at the left is punched into the 
card manually. The punched infor- 
mation is read by an interpreting ma- 
chine which prints the information 
along the top of the card in code form. 


Proposed Record for Mains, 
Hydrants, Valves 


At the present time, we are in the 
process of developing a Kardex rec- 
ord to cover all water mains, hydrants 
and valves. When this has been com- 
pleted, all of our distribution system 
records will have been centralized so 
that they will be readily available on a 
moment's notice to all concerned 
through our extensive communication 
system. 

The water main record will consist 
of approximately 5,000 cards ar- 
ranged alphabetically by street blocks. 
As with the service record, different 
coloured cards will correspond to the 
different sizes of water mains. The 
longest block in Winnipeg is approxi- 
mately 1,200 feet so that this length 
has been selected as a maximum to be 
placed on each card. Some cards may, 
therefore, contain two or possibly 
three of the smaller blocks. The 
card, shown as Exhibit—4, has been 
developed with a view to providing a 
visual indication of the condition of 
the water main. Soil conditions in the 
Winnipeg area are so severe, both 
with respect to chemical and physical 
properties, that maintenance work on 
the distribution system is relatively 
heavy. About two-thirds of the Win- 
nipeg water distribution system was 
installed during the period 1900 to 
1912. Our experience with corrosion 
and graphitization indicates that the 
life of cast-iron water mains in the 
Winnipeg area is approximately fifty 
years. The system, therefore, is ap- 
proaching the age when the replace- 
ment program is becoming of major 
concern. Such a program can only be 
based on the actual condition of the 
pipe. The comprehensive mainte- 
nance record under development will 
facilitate the planning of renewal pro- 
grams. 


Rating Condition of Mains 


In making a preliminary analysis 
of the distribution system for the pur- 
pose of establishing a sound water 


main replacement program, it was 
considered that maintenance over the 
last ten-year period would provide a 
suitable basis. In order to provide a 
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common reference for comparing the 
relative condition of various water 
mains, it was decided to use the factor 
“leaks per mile per year” over the last 
ten-year period. For example, let us 
suppose that during the last ten years, 
30 breaks occurred on a section of 
water main 600 feet in length. The 
“leaks og mile per year” factor would 
be 30 & 5280 + 600 K 10 = 26.4. 
If only 3 breaks had occured on this 
section during the past ten years the 
factor would have been 2.64. A col- 
oured tab in the “leak per mile per 
year” signal area will, therefore, pro- 
vide an indication of whether a par- 
ticular section of water main has re- 
quired relatively heavy maintenance 
over the last ten-year period. A dif- 
ferent colour of tab will be used to 
indicate whether the “leak per mile 
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~ year” factor is between 0 and 5, 

5 and 10, or 10 and 15, etc. It is fully 
apprec iated that there are many other 
factors and questions to be considered 
such as—“Are the breaks the result 
of pipe corrosion; cracked pipe, due 
to excess stresses; or, are they due to 
other causes? Are the repairs costly? 
Are the repairs at locations where 
considerable inconvenience is caused 
to the customers? Are the repairs in 
a district where temporary supplies 
will be required?” All of these ques- 
tions must be given careful considera- 
tion before a water main is placed on 
the renewal list. The “leak per mile 
per year” signal indication will fore- 
warn that a particular section of water 
main requires investigation. 

The number of water main breaks 
occurring during the current year are 
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Exhibit 4—Water Main, Hydrant and Valve Record Cerd for Kardex System 


SUMMARY OF 


Exhibit 5—Reverse Side of Above Card 
Hereon records of repairs to mains, valves and hydrants will be kept up to date. 
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Exhibit 6—Proposed Note Reference Card 


he used for special notes to 
also indicated on the proposed card 
by a visual signal. Exhibit—5 is the 
reverse side of the card ( Exhibit—4) 


to be used to record water main re- 


Water Pollution Control 


Excerpts from “A Water Policy for the 
American People” 

The Division of Water Pollution 
Control of the U.S. Public Health 
Service has wisely reprinted excerpts 
for the “Report of the President's 
Water Resources. Policy Commis- 
sion.”” Under the title, “Water Pollu- 
tion Control,” these Excerpts cover 
the Committee’s Report on Pollution 
Domestic and Industrial Wa- 
and excerpts from other 


Control, 
ter Supply, 
chapters 

If you didn’t see a copy of that out 
standing document on “A Water Pol- 
for the American People” in its 
then you should obtain a 
these pertinent excerpts. 
Hollis, Asst. Surgeon 
General, U.S. Pub. Health Service, 
Washington 25, D.C. and ask for a 
copy of Public Health Service Publi- 
cation No. 58 

— ss 

Clean Water Is 
Everybody's Business 


Under the title 


cy 
entirety, 
copy of 


Write Mark 


“Clean Water Is 
Everybody's Business,” the U.S. Pub- 
lic Health Service has issued a 30 
page bulletin which graphically pre- 
sents the problem of stream pollution 
in the United States. This ts an ex- 
cellent piece of material for those per- 
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supplement information on previously shown cards. 


pairs, hydrant and valve repairs. An 
insert card can be added to provide 
additional space for recording repairs. 
There is certain explanatory informa- 


sons confronted with the problem of 
selling sewage or industrial waste 
treatment in their communities. 

The bulletin gives several case his- 
tories, and shows what steps should 
be taken to solve the problems in defi- 
nite situations. 

Copies of “Clean Water Is Every- 
hody’s Business” may be obtained for 
20 cents each by writing the Supt. of 
Documents, U.S. Govt. Printing Of- 
fice, Washington 25, D.C. Ask for 
Public Health Service Publication 
No. 11. 





R. E. McDonnell Retires 
As Consulting Engineer 

On April 2, the fifty-third anni- 
versary of the founding of the firm 
of Burns & McDonnell in Kansas 
City, Mr. R. E. McDonnell retired 
from active participation in the affairs 
of the company. 


tion which it would not be practical 
to provide space for on the water 
main record card. Exhibit—6 shows 
the Note Reference Card, which will 
form part of the proposed record sys- 
tem. These cards will be placed in 
the Kardex system for easy reference. 
The notes will be entered in numer- 
ical order and space has been provided 
on the water main record card for the 
note reference number. 

As with the service record, vital 
information about the water mains, 
hydrants and valves, will also be 
placed on the 1.B.M. Punch Card 
Accounting System. In this way, sta- 
tistical data for analyzing the distri- 
bution system will be readily available 
when required. 

A great amount of thought has been 
given to the development of compre- 
hensive records for the Winnipeg Wa- 
ter Distribution System. It is felt 
that both the present service record 
and the proposed water main record 
will meet requirements for many years 
to come. The Kardex System is flex- 
ible and most convenient. Coupled 
with an effective communication sys- 
tem, we believe it provides a combina- 
tion unparalleled in the water utility 
field. 


The firm issued a very attractive 
brochure showing the wide distribu- 
tion of works which the firm has de- 
signed under Mr. McDonnell’s direc- 
tion, and telling about the present 
personnel of the organization. 

The founder’s retirement was com- 
memorated further on April 3 at a 
dinner party at the Saddle and Sirloin 
Club in Kansas City. At that time a 
plaque was presented to Mr. McDon- 
nell by the entire organization of the 
company. The inscription read as fol- 
lows: 

“In commemoration of his fifty- 
three years of outstanding engineering 
achievement and leadership, and as an 
expression of respect, admiration, and 
heartfelt affection of his associates 
and co-workers in the firm which he 
founded April 1, 1898. Presented on 
the occasion of his retirement.” 


Fleas—And No Red-heads! 


A dog sees everything as pale 


gray. There are no known 
brown, red, blue, or white details 
in his world. An Irish setter is 
not a red-haired beauty to an- 
other dog ; it’s just another gray 
member of the race. 

Now we know the meaning of 


“a dog’s life.”—No Red-Heads! 
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Fluoridation Developments in 1945 to 1950 


by HARRY A. FABER, Research Chemist, The Chlorine 


Institute, Inc., New York, N. Y. 


IVE years have passed since the 

inception of fluoridation in the 
treatment of public water supplies. 
The practice was undertaken as an 
experimental study to determine the 
relation of this supplemental treat- 
ment to the incidence of dental caries. 
In the present stage of the experi- 
ment, a summary of developments in 
fluoridation can best be presented as a 
progress report. 

The fluoridation of water repre- 
sents a significant large scale study in 
public health. It was inaugurated 
with the operation of four experi- 
mental installations in 1945. These 
experimental installations have in- 
creased in number to 14 in 1950. Ex- 
perimental installations are those in 
which fluoride* is applied to water 
under controlled conditions with the 
concurrent use of scientific methods 
to test the fluoride-caries relationship. 

Rather than awaiting the evidence 
which will be provided by the results 
of experimental studies underway, 
other installations of fluoridation have 
been made on an empirical basis. The 
number of empirical installations has 
grown from two in 1946 to at least 30 


*Presented at the Third Inservice Training 
Course in Water Works Problems, University 
of Michigan, School of Public Health, Febru- 
ary, 1951. Published here by permission 


in 1950. Empirical installations are 
those in which fluoride? is applied to 
water under controlled conditions 
without the concurrent use of scien- 
tific methods to test the fluoride-caries 
relationship. 

The developing interest in fluorida- 
tion is further indicated by the fact 
that, during 1950, at least 54 addition- 
al installations received the approval 
of State Departments of Health. Fi- 
nally, fluoridation was reported to be 
under consideration by 11 more com- 
munities—and this number probably 
had increased by the end of 1950. 


Table 1 
FLUORIDATION 
Experimental Installations Operating 
Community i 


Southbury (Institution) 
vewar' 

Evanston 

Ottawa 

Belchertown (Institution ) 
Wrentham (Institution) 
Grand Rapids 
Newburgh 

Charlotte 

Marshall 

Madison 

Oshkosh 

Rhinelander 

Brantford 

(Total = 14) 


State 
Connecticut 
Delaware 
Illinois 

Cansas 
Massachusetts 
Michigan 
New York 

N. Carolina 
Texas 
Wisconsin 


Ontario, Can 
(Total = 11) 


tThroughout this article the word “fluoride” 
signifies fluoride ion or fluoride salt as the 
text connotation indicates. 


RATING 


NUMBER TYPE MILLIONS 
inttallations Population 


Fig. 2—Fluoridation Status in 1950 


Developments in Fluoridation— 
A Summary" 


These data are quoted from a com- 
pilation of reports prepared by Z. M. 
Stadt’, in October, 1950. The loca- 
tions of experimental and empirical 
fluoridation installations are listed in 
Tables 1 and 2. The locations of 
fluoridation installations which have 
been approved and which are under 
consideration are listed in Tables 3 
and 4. 

The development of fluoridation by 
states and by installations for the pe- 


Table 2 
FLUORIDATION 
Empirical Installations Operating 


1 State Community 
Florida 

Idaho 
Michigan 


Gainesville 
Lewiston 
Midland 
Algonac 
Ludington 
Morristown 
Corpus Christi 
Sheboygan 
Elkhorn 
Janesville 
Beloit 
Mukwonago 
Baraboo 
Antigo 
Stoughton 
Ashland 
Edgar 
Richland Center 
Soldier's Grove 
Hartford 
Oregon 
Reedsburg 
Mayville 
Racine 

Sun Prairie 
Evansville 
Neenah 
Middleton 
Stevens Point 
Bloomer 
(Total = 30) 


New Jersey 
Texas 
Wisconsin 


(Total = 6) 
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riod 1945 to 1950 is illustrated in Fig. 
1. The status of fluoridation in 1950 
is presented graphically in Fig. 2, 
which relates the number and type of 
installations to the population served. 
These figures have been developed 
from Stadt's data. 

The chemical treatment of water 
for physiological benefits is thorough- 
ly and thoughtfully evaluated by C. R. 
Cox in the new A.W.W.A. Manual 
of Water Quality and Treatment’. It 
is emphasized that the concentration 
of fluoride ion is generally maintained 
at 1.0 to 1.2 ppm.—well within the 
U.S. Public Health Service Drinking 
Water Standards’ specification of a 
permissible maximum of 1.5 ppm. 
fluoride content. 

The general public is justifiably in- 
terested in the potentialities of fluori- 
dation. Its interest is immeasurably 
greater than that shown in any pre- 
vious water treatment practice. This 
popular appeal accounts in large meas- 
ure for the rapid expansion of fluori- 
dation installations. 

The practice of fluoridation, how- 
ever, constitutes a new role for water 
treatment. It involves not only the 
investigation of technical problems, 


Table 3 
FLUORIDATION 
Installations Approved 


State Community 
New Britain 
Bristol 

New London 
Griffin 
Emporia 
El Dorado 
Louisville 
Wyandotte 

Meridian 
Bozeman 
Aberdeen 
Mobridge 
Ninety-Six 
Milan 
Austin 
Lynchburg 

omahawk 
Waupun 
West Bend 
Wis. Rapids 
Prairie du Sac 
Watertown 
Lake Geneva 
Wausau 
Westby 
Boscobel 
Appleton 
Weyauwega 
Beaver Dam 
Darlington 
Fennimore 
Menasha 
Ripon 

Lodi 


Connecticut 


Ceorgia 
Kansas 


Kentucky 
Michigan 
Mississippi 
Montana 
S. Dakota 


S. Carolina 

Tennessee 

Texas 

Virginia 

Wisconsin Columbus 

Edgerton 

Fond du Lac 

Glidden 

Hurley 

Johnson Creek 

Kenosha 

Kashena 

Lake Mills 

Mazomanie 

Mellen 

Menomonee Falls 

Milwaukee 

Monocqua 

Neopit 

Phillips 

Port Edwards 

Shawano 

So. Milwaukee 
Sheridan 


(Total = 


Wyoming 


(Total = 14) 54) 


but also the consideration of philo- 


sophical aspects. A summary of de- 
velopments in fluoridation should re- 
view the present status of both tech- 
nique and philosophy. 


Investigation 


“If you can measure what you are speaking 
about, and express it in numbers, you know 
something about it; but when you cannot 
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measure it, when you cannot express it in 
numbers, your knowledge is of meagre and 
unsatisfactory kind.” 

—Lord Kelvin 

It is common knowledge that many 
different food substances are required 
for normal health. It is less well rec- 
ognized, however, that certain ele- 
ments obtained in very small quanti- 
ties from food or water are equally 
essential. Each individual, for exam- 
ple, requires about 2 mg. of copper 
and 8 mg. of iron each day for normal 
metabolism; a trace of iodine is re- 
quired for normal thyroid activity. 
Recently, fluorine (as fluoride) has 
been added to the list of essential 
trace elements which must be obtained 
from food or water’. 

Extensive epidemiological studies 
have convincingly demonstrated, also, 
that an inverse relation exists between 
the fluoride content of natural waters 
and the prevalence of dental caries. 
The use of a drinking water contain- 
ing the optimum concentration of flu- 
oride, during the formative period of 
the teeth, is associated with a 60 to 65 
per cent reduction in dental caries ex- 
perience’. 

The optimum concentration of flu- 
oride (F~) has been accepted as 1.0 
to 1.5 ppm., since the inverse relation- 
ship between dental caries prevalence 
and fluorides in water approaches its 
maximum at that value. The optimum 
concentration of fluoride is, at the 
same time, the minimum concentration 
of fluoride associated with the ap- 
pearance of mottled enamel or dental 
fluorosis". 

It was logical that the mass of evi- 
dence relating the fluoride content of 
water to the prevalence of dental 
caries should lead to an experiment to 
determine the effect of fluorides artifi- 
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Table 4 
FLUORIDATION 
Installations under Consideration 


Community 
Birmingham 
Little Rock 
Tampa 
St. Petersburg 
Clearwater 
Columbus 
Hattiesburg 
Pittsburgh 
Rock Hill 
Danville 
Wheeling 
(Total = 11) 


ns State 
Alabama 


Arkansas 
Florida 


Georgia 
Mississippi 
Pennsylvania 
S. Carolina 
Virginia 
West Virginia 
(Total = 9) 


cially added to a water supply deficient 
in that constituent. 

Studies reported in 1943 by Dean’ 
and by Arnold’ suggested that such an 
experiment should be made. In the 
same year, Ast” presented a detailed 
program for testing the fluoride-caries 
hypothesis by treating a public water 
supply under controlled conditions and 
concluded that if “this study proves 
to be practicable and effective, den- 
tistry and public health may achieve a 
victory comparable with the control of 
many infectious diseases.” 

From the original epidemiological 
inquiry, the study of the relation of 
fluorides to dental health has expand- 
ed enormously. Dean has stated that 
it now includes the fields of water 
chemistry, biochemistry, pharmacol- 
ogy, physiology, histology, biometry, 
bacteriology, dentistry, medicine, pub- 
lic health, sanitary engineering, water 
works operation and, to a lesser ex- 
tent, other special fields of science. 
Such an integration of related fields 
of study enhances and expands an in- 
vestigation’. 


Hypothesis 


A number of observations are collected, 
and then the scientist goes into a huddle 
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Fig. 3—Amount of Dental Caries Experience (DMF)—Permanent Teeth 
(Records covering continuous resident school children in Grand Rapids, Muskegon and 
Aurora.) 
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Fig. 4—Trends in DMF Rates 
Newburgh, N. Y.—fluoride city 


of Permanent Teeth, 1944-49 
; Kingston, N. Y.—control city -——- 


(Sodium fluoride introduced into Newburgh’s water supply May 2, 1945 as indicated by 


arrows at 


with himself and forms a hypothesis, that 
is, a suggested explanation of the facts that 
have been observed. 
—Anthony Standen in 
‘Science is a Sacred Cow’ 


The control of dental caries by ar- 
tificial fluoridation of public water 
supplies is based on the hypothesis 
that a water so treated will have the 
same effect as one naturally contain- 
ing fluorides. This hypothesis, at the 


inception of the experimental fluori- 
dation studies, was developed almost 
entirely from epidemiological studies. 
Such studies provided presumptive 


evidence that artificial fluoridation 
should provide essentially the same 
effect as natural fluoridation. 

The case for the supplementation 
of pubiic water supplies is not weak- 
ened by the fact that most of the 
basic evidence is presumptive. All 
epidemiological evidence is presump- 
tive”. The effect of added fluoride 
ion in substantially reducing dental 
caries is capable of scientific demon- 
stration, and carefully conducted tests 
are under way to that end. Several 
years must elapse before the evidence 
supplied by these tests can be consid- 
ered conclusive. In the meantime, 
however, many additional studies have 
provided evidence related to the hy- 
pothesis under investigation. 

The mechanisms involved in the 
diminution of the incidence of dental 
caries have been summarized by 
Larner’. It has been established that, 
in areas where the drinking water has 
a moderate or high fluoride content, 
there is found an increased amount of 
fluoride in both enamel and dentine of 
the teeth. These teeth have surfaces 
which are harder, less easy to indent 
mechanically, and less soluble in acids. 
It has been known for some time that 
fluorides depress enzymatic reactions 
and thus reduce the metabolism of 
yeast, bacteria, and mammalian tis- 
sues. This, then, is another possible 


0 years.) 


mechanism of fluoride protection, 
since the production of lactic and other 
organic acids will be limited. The rela- 
tive importance of each of these fac- 
tors is not established, but both are 
known to be operative in reducing 
dental decay. 

Knowledge of the toxicological and 
metabolic effects of fluorine-con- 
taining compounds has also been com- 
prehensively reviewed by Larner”. 
His is an excellent report of the broad 
aspects of acute and chronic toxicity 
and of the mechanisms involved. On 
the ingestions of ordinary amounts 
(in water, less than 5 ppm.), fluoride 
is totally excreted — mostly in the 
urine. With larger amounts, about 
50 per cent is excreted—and the re- 
mainder is stored, mostly in the bones 
and teeth. 

The toxicity of fluorides, particu- 
larly in relation to their use in den- 
tistry, has been well summarized by 
G. J. Cox”. The most delicate sign of 
fluoride toxicity, mottled enamel, may 
be found when the fluoridation of 
water is practiced. It will occur in 
only a very few individuals; the mot- 
tling will be very mild, and esthetic 
marring of the teeth should not be 
apparent. There is no known toxic 
effect of drinking water containing | 
ppm. fluoride, other than the “very 
mild” mottling of the teeth. 

The role of nutrition in dental 
caries prevention has also been re- 
viewed by G. J. Cox”. Consideration 
of a variety of related factors leads 
to the conclusion that, while others 
may aid in the formation of caries- 
resistant teeth, none but the concen- 
tration of fluoride has been clearly 
demonstrated. 

The discussion presented in the 
new A.W.W.A. Manual of Water 
Quality and Treatment’ also provides 
a practical concept of toxicity consid- 
erations. Sublethal toxic effects are 
reported to follow the ingestion of 
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about 230 mg. of fluoride, and the 
lethal dose is considered to be about 
4 grams. These are enormous con- 
centrations in terms of chemical ap- 
plications at water treatment plants. 
Calculations show that it would be 
necessary to add over one ton of so- 
dium fluoride to each million gallons 
of water to provide the sublethal 
amount. It would be necessary to add 
approximately twenty tons of sodium 
fluoride to each million gallons of wa- 
ter to provide the lethal dose. Appli- 
cations of this order are far beyond 
the capacity of chemical feeders in- 
stalled in water plants for fluoridation 
treatment. 


Experiment 
The final step is to do the appropriate ex- 
periment, and see if the hypothesis is sub- 
stantiated. If the experiment agrees, the 
hypothesis is accepted tentatively. 
—Anthony Standen 


Following preliminary basic studies, 
the application of fluoride was started 
as an experimental study in three pub- 
lic water supplies during 1945: at 
Grand Rapids, Mich., in January; at 
Newburgh, N. Y., in May; and at 
Brantford, Ont., Canada, in June. 
The corresponding control cities used 
in the study are Muskegon, Kingston, 
and Sarnia. In the same year the 
experimental fluoridation of an insti- 
tutional supply was started at the 
Southbury, Connecticut, State Train- 
ing School, and another training 
school is used as the control. 

The most extensive review of post- 
fluoridation dental caries reductions 
has been prepared by Stadt’, on the 
basis of reports and estimates. He 
emphasizes that these reductions are 
post-eruptive effects rather than 
enamelification developments. A sum- 
mary of the Stadt data for seven in- 
stallations, with report periods rang- 
ing from 5 years to one year, is pre- 
sented in Table 5. 


Grand Rapids, Mich. 


Fluoridation of the Grand Rapids 
water supply has been in progress 
since January, 1945. A uniform con- 
centration of 1.0 ppm. fluoride ion is 
maintained in the distribution system. 
The control city is Muskegon, where 
the water supply has a fluoride ion 
content of 0.1 ppm. Base-line data on 
dental caries rates were collected in 
these cities, prior to the start of fluori- 
dation treatment, and also in Aurora, 
Ill. The public water supply of Au- 
rora has a naturally occurring fluoride 
ion content of 1.2 ppm. Detailed ex- 
aminations were made of virtually the 
entire school population of these cities. 
Examinations of samples of children 
in Grand Rapids and in Muskegon 
have been made yearly, and will con- 
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DEVELOPMENT IN FLUORIDATION—-A SUMMARY 


Table 5 
Post-FLUORIDATION 
Dental Caries Experience Summarized 


Report 

Period 

City —After 

Grand Rapids, 
Mik 


5 years 


Brantford 54 months 


mt 


Sheboygan 44 months 


Wise 


Grade 


(rade 7 


Age 7 
Age 8 
Age 9 


Lewistown, 
Idaho 
Newburgh, } years 
N.Y 
Marshall 


exas 


29 months 


Age 6 


Age ? 
Age 8 


Evanston, 12-23 months 


il 


Computed by Z.M.S 

Computed by Z.M.S 
Note Symbol def 
Symbol DMF 


tinue to be made for the duration of 
the study. The total number of chil- 
dren examined in these cities is shown 
in Table 6. 

Dean, Arnold, Jay and Knutson” 
have analyzed the findings of detailed 
dental examinations made in 1949. 
Their data for Grand Rapids children 
in the 6, 7, 8, and 9 year-old age 
groups are summarized in Table 7 

The 1949 data on Muskegon chil- 
dren warrants comparison only in the 
six- and nine-year-olds because of the 
limited number examined. The six- 
year-olds in 1949 showed a 22.2 per- 
cent reduction from the 1944-45 DMF 
rate ; the nine-year-olds, a 1.8 percent 
increase. 

If one compares the rates of five-, 
six-, and seven-year-olds at Aurora 
with the present Grand Rapids rates 
for children in these age groups, it is 
apparent that the DMF experience is 
quite similar. When these rates are 
compared with the 1944-45 Grand 
Rapids rates, the percentage reduc- 
tions also tend to be alike. However, 
a very limited number of erupted per 
manent teeth in five-year-old children, 
and a small sample of children in the 
seven-year-old group for Grand Rap- 
ids in 1949 are the basis for these 
rates, 

Figure 3 is a graphical summary of 
the data reported by Dean, Arnold, 


Table 6 
FLUORIDATION STUDY 
Distribution of Children Examined 
Ages 4 to 16 

Total Continuous 
Children Residents 
28,614 
5,102 
7,786 
2,493 
8,312 


Grand Rapids, 1944.45 

Mich., 1949-50 
1944.45 
1949.50 
1945-46 


19.680 


4.291 
1,695 


5,116 


Muskegon, 
Mic 


Aurora, I 
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Age Group 


Kindergarten 


Ages 6-12 


Age 6 
All school ages 


Caries Reduction 


Caries experience conforming to 
curve typical of water containing 
1 to 1.5 ppm. F 

56.0% DMF® 

43.0% DMF* 

22.0% DMF* 

20.0% DMF* 

39.6% def 

4 24.4% DMF 

9 18.0% DMF 

58.0% DMF 

35.0% DMP 

25.0% DMF 

30.0% DMF 


47.0% DMF 
23.0% DMF 


° 


° 


Not attributed only to fluoridated water 
(decayed, extraction indicated, or filled) deciduous, or primary, teeth 
(decayed, missing, or filled) permanent teet 


Table 7 
Post-FLUORIDATION 
Dental Caries Experience— 
Permanent Teeth 
Grand Rapids, Mich. 


Schoo! DMF Teeth per Child 
Age 
Group 
P 


% 
1944-45 1949-50 Reduction 
78 38 $1.3 
1.89 
. 2.94 
9 3.90 


2.16 

2.48 

Jay and Knutson“. The 1949 dental 
caries experience in Muskegon rough- 
ly follows the 1944-45 base line. The 
1949 trend for five-, six-, and seven- 
year-old children in Grand Rapids 
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falls on the Aurora line, but for older 
children, aged 8 to 16 years, the 
Grand Rapids trend line is appreci- 
ably above that of Aurora. Findings 
are considered to indicate that the re- 
duction in dental caries is most pro- 
nounced in the younger age groups 
whose dentition was largely calcified 
following the maintenance of 1.0 ppm. 
fluoride ion in the previously fluoride- 
free public water supply. Sufficient 
time has not elapsed to evaluate water 
fluoridation in the older age groups. 


Newburgh, N. Y. 


Fluoridation of the Newburgh wa- 
ter supply has been in progress since 
May, 1945. A concentration of 1.0 to 
1.2 ppm. fluoride ion is maintained in 
the distribution system. The control 
city is Kingston where the water sup- 
ply is practically fluoride-free. Base- 
line data were collected by means of 
detailed dental examinations of all 
school children aged 6 to 12 in New- 
burgh prior to the start of fluorida- 
tion treatment. Repeated dental 
examinations have been made in New- 
burgh and in Kingston for the follow- 
ing three years. 

The dental findings after three 
years of fluoridation have been re- 
ported by Ast, Finn and McCaffery”. 
In order to determine more accurately 
the trend, they have considered only 
those children age 6 to 12 who were 
in the original base study and who 
have had each successive examination 
until they reach age 12. Approxi- 
mately 3,400 children are included in 
the Newburgh data and 2,800 children 
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Fig. 5—Trends in DMF Rates of First Molars of School Children 6 to 12 Years of Age 
Newburgh, N. Y.—fluoride city ; Kingston, N. Y.—control city -——- 
(Sodium fluoride introduced into Newburgh’s water supply May 2, 1945 as indicated by 
arrows at 0 years.) 
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Fig. 6—Sheboygan Survey Date—DMF Teeth 


Per Child 


are reported in the Kingston data. 
The study group will cover only those 
children assumed to have continuous 
residence in their respective cities. 

The details of the preliminary re- 
port show the DMF rate for perma- 
nent teeth to exhibit a consistent 
downward trend in Newburgh from 
21.0 to 14.8 per 100 permanent teeth. 
This indicates a saving of 6.5 perma- 
nent teeth per 100 in Newburgh as 
compared with a rate of 21.3 per 100 
in Kingston at the last examination. 
The saving represented is 30 per cent. 
Trend data are illustrated in Fig. 4. 

Among first molars, which account 
for the major part of the caries prob- 
lem in children, after three years of 
fluoride experience, Newburgh’s rate 
was 48.0 DMF per 100, while Kings- 
ton’s was 58.7; a difference of 10.7 
DMF per 100 first molars. The sav- 
ing represented is 18 per cent. 

The trend in the DMF rates of the 
first molars was the same in New- 
burgh and Kingston during the first 
post-fluoridation year of the study. 
This suggests that there was little, if 
any, benefit to the first molars during 
the first year of fluoridation. The de- 
parture from this trend in the second 
and third years of fluoridation was 
notable. Data illustrating this trend 
is shown in Fig. 5. 

The differences in dental caries ex- 
perience between Newburgh and 
Kingston are considered by Ast, Finn, 
and McCaffery to suggest the possi- 
bility of benefits from exposure to 
fluoridated water subsequent to enam- 
el calcification and subsequent to 
eruption of the first molars. They 
consider the data preliminary, and 
cite the necessity for continuing the 
collection of data for the proposed 
duration of the study (through 1954 
to 1956), to obtain additional infor- 
mation concerning the caries prophy- 
lactic value of fluoridation. 
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Fig. 7—Sheboygan Survey Date—Children 
With No Decay 


Other Data 

Reductions in dental caries preva- 
lence have been noted in other cities 
where fluoridation is practiced. At 
Sheboygan, Wisc., fluoridation appli- 
cation was started in February, 1946”. 
The DMF rate for deciduous teeth 
has declined steadily from year to 
year since the start of the program; 
this is shown by the data in Table 8 


Table 8 
Post-FLUORIDATION 
Dental Caries Experience— 
Deciduous Teeth 
Sheboygan, Wis. 

DMF Teeth per Child 
(Kindergarten) 
Prefluoridation 4.80 
9406 4.32 
1947 4.09 
1948 3.46 


1949 2.90 
1950 2.58 


and is illustrated in Fig: 6. There has 
also been a steady year-by-year in- 
crease in the percentage of kindergar- 
ten children with no tooth decay ; this 
is shown by the data in Table 9 and 
is illustrated in Fig. 7. 

An important preliminary report 
has been made by Schlesinger, Over- 
ton, and Chase” on the pediatric as- 
pects of the Newburgh-Kingston flu- 
oridation study. Planners of the 
project recognized the value of in- 
cluding a pediatric research clinic, 
utilizing laboratory and x-ray methods 
of study. Initially a group of 500 
children was chosen for study in each 
city ; in Newburgh a group of 25 chil- 
dren of various ages has been given 
special ophthalmological examina- 
tions; and other special studies are 
being conducted or planned. A com- 
parison of the results of the pediatric 
examinations at the start and three 
years after the introduction of fluori- 
dation in this study has failed to dis- 
close any significant difference be- 
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tween the two cities in any of the fac- 
tors studied. 

The significance of the data accu- 
mulating in these and in other experi- 
mental studies has not been ques- 
tioned. No reasons have been sug- 
gested for suspecting that successive 
dental examinations at such installa- 
tions will not follow the same trend. 
Neither is there any evidence that the 
artificial maintenance of a concentra- 
tion of 1.0 ppm. fluoride ion in water 
differs in effect from the same con- 
centration occurring naturally. 


Problems 


In Nature's battle against disease the 
physician is but the helper who furnishes 
Nature with weapons, the apothecary is but 
the smith who forges them. 

—Paracelsus 

The water works operator has 
found the installation and operation 
of equipment required in the practice 
of fluoridation to be relatively simple. 
The new, or different, problems pre- 
sented by this treatment may be sum- 
marized : 

1. The chemical feeding devices 
employed must operate with a degree 
of accuracy somewhat higher than 
that of conventional equipment. 

2. The new chemical materials are 
toxic, and must be handled with ex- 
ceptional precautions. 

3. The determination of residual 
fluoride ion in treated water consti- 
tutes a new and essential technique. 

Devices for feeding fluorides accu- 
rately have generally been adapted 
from those machines originally de- 
signed for accurately applying chem- 
icals in water treatment and in indus- 
trial processes. An adequate range 
and variety of fluoride feeders has 
been developed by equipment manu- 
tacturers. 

A recent and useful development is 
a so-called saturator™, a device in 
which water passes down through a 
bed of crystalline sodium fluoride. 
The sodium fluoride is supported by a 
straining device, and thus a saturated 
fluoride solution is maintained. A 
sodium fluoride of larger particle size 
(20 to 40 mesh) has been produced 
for use with the saturator, in order to 
permit an increase in the rate of flow 


Table 9 
Post-FLUORIDATION 
Dental Caries Experience— 
Deciduous Teeth 
Sheboygan, Wis. 


Percent 
etegeee 
No Dental Caries 


Prefluoridation 
1946 


1947 
1948 
1949 
1950 





Water & Sewace Works, May, 1951 











208 


of water through the bed. Sodium 
silicofluoride, being relatively insolu- 
ble, may be fed efficiently by means of 
equipment designed for the prepara- 
tion and application of a slurry*. This 
equipment includes a slurry storage 
tank having a baffled outlet and 
equipped with an agitator, and a solu- 
tion feeder adapted to pumping a 
slurry. These developments extend 
the range and applicability of solution 
feed devices. 

The application of hydrofluoric acid 
at Madison, Wis., has been described 
by Smith”. In this method of feeding, 
a displacement method is employed: 
the displacement liquid must be of a 
different density than the hydrofluoric 
acid and must not react with it. Hy- 
drofluoric acid is extremely dangerous 
to handle and, for that reason, will 
probably not be widely used as the 
source of fluoride. However, hydro- 


fluosilicic acid is presently being con- 
sidered for fluoridation, and feeding 
equipment of a similar type may be 
required for this material. 


The fluoride compounds available 
for water fluoridation have also been 
well summarized by Maier”. He 
points out that sodium fluoride was 
adopted both because of its conveni- 
ence and because studies of its tox- 
icity and physiological effects had been 
completed. Obviously, many other 
compounds might be used. The char- 
acteristics of compounds which ap- 
pear to be suitable, on the basis of 
availability, cost, and purity, are illus- 
trated in Fig. 8 

Sodium: silicofluoride is considered 
the most promising present source of 
fluoride, when cost is balanced against 
convenience in handling. Studies re- 
ported by McClure™ show the availa- 
bility of the fluoride ion in sodium 
silicofluoride is comparable to that in 
sodium fluoride. The relatively low 
solubility of the silicofluoride will, 
however, require the application of 
relatively large volumes of solution or 
of a slurry. The plant scale applica- 
tion of sodium silicofluoride, as a trial 
run, was first reported by Zufelt®. 
His results indicated no difference in 
the reaction of this compound as com- 
pared with the previously used sodium 
fluoride. 

There is evidence that continuous 
exposure to cryolite and phosphate 
rock dust, whereby probably 15 to 25 
mg. fluoride per day was inhaled, has 
caused skeletal changes (bone dam- 
age, or osteosclerosis). As a result, 
industrial hygienists have set a thresh- 
old limit of 2.5 mg. fluoride per cubic 
meter of air. Maier” has discussed 
the problem of handling fluorides in 
water treatment plants so as to limit 
the concentration of dust in the at- 
mosphere. In smaller plants, where 
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Fig. 8—Compounds Suitable for Fluoridation of Water 
(Adapted from Maier—see Ref. 20 in list of references.) 


the hopper or solution tank is replen- 
ished by means of a scoop, little dust 
is generated if the fluorides are han- 
dled carefully. The greatest hazard 
occurs in the larger plants, where the 
fluorides are dumped from containers 
into a hopper opening at floor level. 
When filling hoppers, operators 
should wear masks. A mask desig- 
nated BM2101 and a filter designated 
BM2133 (both by the Bureau of 
Mines) is recommended to insure a 
satisfactory degree of protection for 
this purpose. 


Where fluorides are dumped from 
containers into a hopper, dust exhaust 
and filter equipment should be pro- 
vided.* The details of these devices, 
as installed at the Sheboygan, Wis., 
water plant, have been described. by 
Zufelt™. He states that no reason ex- 
isted to doubt the effectiveness of the 
precautions provided, but that tests of 
the fluoride concentration in the air 
were made as an additional guarantee. 
Results of a study by industrial hy- 
giene engineers showed the safety 
measures to be entirely effective. In 
addition, urinalyses were made of 
plant employees and were found to 
show results well below the level con- 
sidered excessive. 


As a further measure of protection, 
it is recommended” that the equip- 
ment installed for dry feeding of flu- 
orides should include a hopper requir- 
ing filling no oftener than once each 
twenty-four hours. An approved dust 
mask and rubber gloves should be 
worn during the filling operation, and 
the hands should be washed after each 
filling. Spilled fluorides should be 
wet-mopped and discarded. The haz- 
ards involved in handling hydrofluoric 
acid have been recognized in the spe- 

*A recent design of gravimetric feeder pro- 


vides a dust proof hopper to hold one or two 
bags of chemical 


cial precautions observed at the Madi- 
son plant™. 


Ed. Note: Since the writing of this paper 
an up to the minute paper by R. S. Phillips 
has appeared in Water & Sewage Works for 
March 1951. The author discusses experiences 
at Charlotte, N.C., during the first year of 
Fluoridation, including safety measures. 


Proper operation of a water fluori- 
dation installation should maintain the 
fluoride concentration well within a 
variation of 5 per cent from the in- 
tended application. This accuracy is 
considered greater than that attained 
by present tests for residual fluoride 
in water. Maier” has presented a dis- 
cussion of ionic interferences with the 
standard test for fluorides, the Scott 
modification of the Sanchis Method. 
The test is based on the degree of de- 
colorization of a zirconium-alizarin 
lake in an acid solution. The reagent 
employed is relatively unstable, the 
color range is narrow, and the color 
development requires about an hour. 

Interferences in the alizarin method 
of fluoride determination have been 
investigated photometrically by Taras, 
Cisco, and Garnell”. Free available 
chlorine and manganic ion were found 
to affect the readings positively, and 
aluminum ion to lower the fluoride 
value. Free available chlorine can be 
eliminated by the addition of sodium 
thiosulfate or by ultraviolet irradia- 
tion ; manganese dioxide by reduction 
with hydrogen peroxide. No impair- 
ment in the visual or photometric pro- 
cedure attends the use of these re- 
agents. 

The Lamar reagent” is reported to 
be more stable and to have a broader 
color range than other reagents”. A 
study has recently been reported by 
Ingols, Shaw, Eberhardt, and Hilde- 
brand” of the determination of the 
fluorides ion with ferric thiocyanate. 

Development of a simple, accurate, 
and rapid method for the .determina- 
tion of fluoride in water is important. 
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A subcommittee of the Standard 
Methods Committee of the AWWA 
is attempting to develop such a meth- 
od; in particular one which will fol- 
low Beer’s law and could be used with 
colorimeters and permanent color 
discs. At the present time study is 
being devoted to a method employing 
aluminum and hematoxylin; this is a 
bleaching reaction and there are indi- 
cations that it will follow Beer’s law. 
Much further work is likely to be re- 
quired”. 

Meanwhile, for the plant control of 
fluoridation, commercial comparator 
outfits are available. Where the accu- 
racy required is within 0.2 ppm. flu- 
oride, and where interference is neg- 
ligible, these outfits are satisfactory 
for routine use. Permanent color 
standards of liquid" or of glass™ are 
used in comparators which are stand- 
ard for other types of colorimetric 
water analysis. 


Philosophy 
The water works man of today has still a 
world to conquer. 
—Abel Wolman in 
The Quest for Pure Water 


It is becoming increasingly evident 
that the public water supply may be 
used “as a carrier for elements or 
complexes which would improve or 
raise the general level of the public 
health of the community.” When 
Wolman™, in 1943, discussed the flu- 
oride-caries hypothesis and the sug- 
gestion that it be tested by experi- 
mental installations, he recognized 
this use as posing a new question for 
water works operators. Even at that 
time, however, he recommended that 
there should be an understanding of 
the reasons underlying the sugges- 
tion, and that it should be evaluated 
as a new opportunity for service, 

There is a new philosophy involved 
in the fluoridation of public water sup- 
plies, and the ethical questions in- 
volved have been carefully considered 
by Black”. Five of the ten principles 
set forth in the AWWA Code of 
Practice are emphasized as bearing 
upon the question, all relating essen- 
tially to the advancement of public 
interest as well as to the preservation 
of public health. 

Black analyzes the basic issues 
which apply to this problem as those 
of value, right, and obligation. His 
conclusions concerning these basic 
philosophical principles may be sum- 
marized as an attempt to prove, from 
purely ethical considerations, that 
“society has the right to expect that 
those things be done which contribute 
to the public welfare, provided they 
are reasonable and practical.” His 
evidence also leads to the conclusion 
that “decisions on matters of major 


policy which affect the public welfare 
should be made by those professions 
or groups most qualified from the 
standpoint of training and experience 
to make them.” 

The simple and summary statement 
of policy and procedure by the 
A.W.W.A. with reference to the flu- 
oridation of public water supplies” is 
in accord with these principles. The 
statement, in effect, says to the med- 
ical and dental professions: “If, in 
the light of all available evidence, you 
believe that the fluoridation of public 
water supplies is in the interest of 
group health, the water works indus- 
try stands ready, as it always has and 
always will, to participate with you in 
its practical realization.” 

Fluoridation of the public water 
supply on an empirical basis, to pro- 
vide mass partial control of dental 
caries is now an authoritatively rec- 
ommended practice. Recommenda- 
tions generally include the require- 
ment that the practice of fluoridation 
must have the approval of local dental, 
medical, health, and other governing 
agencies, and must meet the require- 
ments set forth by the state health 
authorities. Primary consideration is 
given to the continuation of fluorida- 
tion on an experimental basis. 


The most recent approval of fluori- 
dation was that, late in 1950, of the 
American Dental Association®. The 
practice has received the recommen- 
dation of the U. S. Public Health 
Service, the State and Territorial 
Dental Directors, some State Depart- 
ments of Health, some State and Lo- 
cal Dental Societies, and of other 
groups’. It is reported that the Amer- 
ican Medical Association has not 
taken a stand for or against the prac- 
tice of fluoridation™. 


Appraisal 


Others will tell you to try to prove that you 
are right; but I tell you to try to prove that 
you are wrong. 


—Louis Pasteur 


The fluoridation of public water 
supplies is both a continuing experi- 
ment and a growing practice. The 
number of empirical installations 
grows rapidly, even while further ex- 
perimental studies are planned. Im- 
portant questions of practical and of 
research nature remain to be an- 
swered. 


Chemicals: Supply and Cost 
Considerations 


First in importance in the continued 
practice of fluoridation is the availa- 
bility of an uninterrupted supply of 
chemical; second is the selection of 
that chemical which will be both suit- 
able and effective at the lowest cost. 
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According to Maier”, it is estimated 
that more than eight times the present 
annual consumption (10,000 tons) of 
sodium silicofluoride could be pro- 
duced at the present rate of phosphate 
salt production. It appears then, that 
from this source alone, there is enough 
fluoride potentially available to add 
1.0 ppm. to the water consumed by the 
entire population of the U. S. 

The industrial development of flu- 
orine compounds has expanded tre- 
mendously in the past five years”. 
This development has derived mainly 
from the demands of the Manhattan 
Project for greases and lubricants 
which are chemically inert and resist- 
ant to high temperatures and pres- 
sures. Completely fluorinated hydro- 
carbons were synthesized and found 
to fit these needs. As a result of sub- 
sequent investigations, fluorine com- 
pounds have now found wide indus- 
trial applications. 

Late in 1950, definite shortages 
were reported in supplies of sodium 
fluoride and of sodium silicofluoride”. 
The reasons for this were not clearly 
explained, but appeared due to a sit- 
uation in the chemical industry in- 
volving limited production of sulfur, 
sulfuric acid, and soda ash—all of 
which are related to the availability of 
fluorides. The opinion has been ex- 
pressed that these shortages will be 
temporary, and that the supply of flu- 
orides can normally be expected to 
expand with the need for these chem- 
icals, There is evidence of the in- 
creasing selection of sodium silicoflu- 
oride as the preferred treatment 
chemical; the fluoride ion obtained 
from this source will probably cost 
about one-quarter to one-half as much 
as that obtained from sodium fluoride. 


Geographical Studies Needed 


The maintenance of a fluoride con- 
centration of 1.0 to 1.2 ppm. is prob- 
ably the optimum for the north cen- 
tral area of the U.S., but is not 
necessarily the best for all areas. 
Within limits, the severity of fluorosis 
and the degree of caries protection 
varies with the fluoride intake. The 
fluoride intake depends largely upon 
the amount of water consumed—and 
the consumption of water depends 
unon the temperature and relative 
humidity. 

Data at present available do not 
enable the formulation of definite con- 
clusions as to the relationship between 
the optimum fluoride content of water 
and the factors of air temperature and 
relative humidity. Regulation of the 
fluoride concentration to approximate 
this relationship is practiced in the 
fluoridation program in Charlotte, 
N. C.*" The fluoride application is 
varied on the basis of a monthly cor- 
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relation with air temperature and with 
the probable variation in water intake, 
as illustrated in Figure 9. More exten- 
sive studies of climatalogical influ- 
ences are required to determine accu- 
rately the optimum concentration of 
fluoride which should be maintained 
in a given water supply. 


A Technical Problem 


The only serious technical problem 
resulting from the fluoridation of a 
public water supply has been that of 
the ice manufacturing industry of 
Charlotte, N. C. It was generally 
observed that blocks of ice prepared 
from the fluoridated water were shat- 
tered in a high percentage of cases. 
The practice of fluoridation, which 
was started in April 1949, was sus- 
pended after one month to allow for 
an investigation of the complaint. 
Stadt and Phillips” confirmed the 
effect and, after further tests, recom- 
mended that anti-crack compounds be 
employed. These compounds are ordi- 
narily used to prevent the shattering 
of manufactured ice when this results 
from the lowering of brine tempera- 
ture below 16° F. (to temperatures of 
8° to 10° F.) 

The practice of fluoridation was re- 
sumed on August 4, 1949, and has 
been in continuous operation since 
that time. No further complaints have 
been received from the ice industry 
or from any other source. Charlotte 
water has a dissolved solids content 
of about 45 ppm. It has been sug- 
gested that the addition of 2.4 ppm. 
of sodium fluoride represents a high 
proportional increase in the dissolved 
solids, and that this condition may 
have caused the ice to shatter. The 
phenomenon has been completely 
eliminated by adding the equivalent 
of 20 ppm. of ammonium chloride to 
the water used for the manufacture 
of ice. No such experience has been 
reported elsewhere 


Materials and Methods 


The AWWA is actively interested 
in the continued evaluation of fluori- 
dation practices. Accordingly there 
has been organized a “Task Group” 
to maintain contact with and to re- 
port on fluoridation materials and 
methods”. The duty assigned is that 
of reporting new developments in 
fluoridation practice, at least once each 
year, to the Water Purification Divi- 
sion of the Association. In the mean- 
time, the AWWA “Committee on 
Policy re Fluoridation of Public 
Water Supplies” is being continued 


The Advancement of Fluoridation 
There is every evidence that studies 

of experimental installations of fluori- 

dation will continue, on more critical, 
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Fig. 9—Water Consumption, Air Temperature and Fluoride Level 
(After Stadt & Phillips—Ref. 36) 


more detailed, and more specialized 
lines of investigation. The evidence 
which results will be correspondingly 
more conclusive. During the period of 
“watchful waiting,” the trend toward 
an ever-growing number of empirical 
installations of fluoridation indi- 
cated”. The waterworks profession has 
done, and will continue to do, its part 
in this new contribution to public 
health. 
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AWWA President Speaks on 
Controlled Materials 


“The situation is progressing from 
disorganized chaos to one of organized 
confusion.” So spoke W. Victor Weir, 
President of the St. Louis County 
Water Co., and current President of 
the Amer. Water Works Assn. Mr. 
Weir was addressing the Spring 
Meeting of the N.Y. Section. of 
AWWA at Albany on April 5 and he 
was talking about “Controlled Mate- 
rials o 

Pointing out that things will get 
worse before they get better, Mr. 
Weir called attention to the expendi- 
tures for water works in 1950, 
amounting to $215 million. Now with 
a backlog of seven times that, the 
water works business wants to spend 
one and a half times the 1950 rate 
in 1951. Inasmuch as there is not 
enough material for that, we must 
have controlled materials, and the 
water works industry must compete 
with other industries for those mate- 
rials 

Mr. Weir continued his discussion 
with comments on what governmental 
orders affect the water works indus- 
try. There was for example NPA-1 
which has particular reference to anti- 
hoarding of copper. Next there was 
the M-12 Order on copper, which 
states that beginning April Ist, a 
water supplier can use only 75 per 
cent of the average amount of copper 
he used per month last year 


Chlorine Order M-3! 


The most important order to date 
and the most beneficial to the water 
works industry is the M-31 Order on 
Chlorine which insures that a supplier 
will furnish to a water plant as much 
chlorine as was used in 1950. Mr. 
Weir said that a certificate of necessity 
had been granted to chlorine pro- 
ducers to increase their output by 3000 
tons per day and that this capacity is 
expected to be available by 1953 

The M-4 Order requires permis 
sion to plan or construct any buildings 
to house office operations but has no 
effect on producing or distribution 
facilities for water supplies. 


Another recent order NPA Regula- 
tion No. 4 gives the right to water 
suppliers to use DO-97 Orders—It 
also gives that right to everyone else. 
DO-97 Orders may be used for MRO 
(Maintenance, Repair, and Opera- 
tion) and for supplies for minor cap- 
ital additions up to $750. Mr. Weir 
believes that ‘these orders won't do 
water works much good, and prob- 
ably won't help water works suppliers. 
If one uses a DO-97, he must estab- 
lish a quota from his 1950 uses. Ob- 
viously, one can not obtain as much 
material as in 1950 for the same dol- 
lars, because prices have risen. It is 
possible to ask for relief from the re- 
strictions of such a quota by stating 
that the regulation is unfair and 
against the best national interests, etc., 
but no one knows what results that 
will bring. 


Mr. Weir that the use of 
DO-97 is a sure way to commit busi- 
ness suicide, inasmuch as it will use 
up any allotment under MRO and 
short a utility on requirements for 
expansion as well as operation. Fur- 
thermore, it can not be used for an 
expenditure over $1000 and if a spe- 
cial permission is obtained for an ex- 
penditure of over $1000, that can not 
include any material that was pur- 
chased under a DO-97. Mr. Weir 
quoted comment of business men in 
Washington to the effect that “A 
DO-97 won't get any material; it is 
better to be an old customer of a sup- 
plier.” 


Says 


Meanwhile, the water works indus- 
try is waiting for some help in Wash- 
ington. The establishment of a claim 
ant agency has been completely fouled 
up. Both the gas and electric indus- 
tries have made progress in obtain- 
ing a claimant agency and special con- 
sideration for their needs, but the 
water works industry is still outside 
looking in. 

Mr. Weir says we must look for- 
ward to CMP (Controlled Materials 
Plan) which now seems scheduled to 
go into operation about July 1. We 
must have that if the water works 
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38. Anon 
Connecticut, Georgia, Hawaii, Maryland, and 
Wyoming Cities Undertake Fluoridation of 
Water Supplies 
Amer. Dental Assn., Council on Dental 
Health, News Letter, Jan. 5, 1951 


39. Phillips, R. S 
“Fluoridation at 
Year's Experiences.” 
98 :98 (Mar. 1951) 


Charlotte, N.C. — First 
Water & Sewage Wks., 


industry is to get what it needs. As 
of April Ist, the situation described 
above prevailed. What it will be a 
month hence can not be guessed. 


Civil Defense and Mutual Aid 

The other principal topic at this 
meeting was a Panel Discussion of 
“Civit. DEFENSE AND Mutuat Arp.” 
Chairman of the panel was Earl 
Devendorf, Director, Div. of Envir. 
Sanit., State Dept. of Health, Albany, 
N.Y., and Water Coordinator for the 
State. In addition to Mr. Devendorf’s 
comments on the provisions for Mutu- 
al Aid, which has been retained by 
law since the war, three speakers pre- 
sented three aspects of the subject. 
C. R. Cox, Chief, Water Supply Sec- 
tion, Bur. Env. Sanit., State Dept. 
of Health, Albany, spoke on “State 
Wide Problems” ; James C. Harding, 
Commissioner of Public Works, 
Westchester County, White Plains, 
N.Y., spoke on Zone Problems; and 
Elon P. Stewart, Div. Engineer of 
Water, City of Syracuse, N.Y., spoke 
on “Local Problems.” 

The meeting closed with a round 
table conference on water works oper- 
atfon, and a paper on “Control of 
Taste and Odor by Excess Chlorina- 
tion” by Thomas M. Riddick, Cons. 
Engr., New York City. 


Business Session 


Officers for the ensuing year in- 
clude: Chairman, Robert W. Austin, 
Hyd. Engr., Pub. Serv. Comm., Al- 
hany, N.Y.; Vice Chair., John G. 


Copley, Supt. of Water, Elmira, 
N.Y.; Trustees include James R. 
Losee, Tarrytown, N.Y.; S. P. Car- 
man, Binghampton, Everett Rowley, 
Lynbrook, N.Y.; and Thomas B. 
Tyldesley, Watertown, N.Y.; the last 
two elected at this meeting. 

The Futter Awarpee of the New 
York Section chosen for this year was 
Linn H. Enslow, Editor, Water & 
Sewage Works, New York City. The 
citation covered Mr. Enslow’s long 
service to the Amer. Water Works 
Assn. and to the water works indus- 
try. 


Water & Sewace Works, May, 1951 
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Basic Factors 
In Centrifugal Pump Application 


Part 3—Characteristic Curves and Centrifugal Pump Relations. 


by ROY CARTER and I. J. KARASSIK, Application Engineers, 
Worthington Pump and Machinery Corp., Harrison, NJ. 


NLIKE positive displacement 

pumps a centrifugal pump oper- 
ating at constant speed can deliver any 
capacity from zero to some maximum 
value which derives from the design 
and size of the pump, and suction 
conditions. The total head developed 
by the pump, the power required to 
drive it, and the resulting efficiency 
vary with the capacity. The interrela- 
tion of capacity, head, power and effi- 
ciency is commonly known as the 
“characteristics of the pump.” These 
interrelations are best shown in 


* The third of a series of articles on the 
understanding of and the selection and appli 
cation of centrifugal pumps. Parts 1 and 2 are 
to be found in the January and February 1951 


issues of this magazine 


graphs which reveal the pump’s 
“characteristic curves.” In such graphs 
it is usual to plot the head, the power 
input and efficiency against capacity 
at a constant speed, as shown in Fig. 
12. However, it is possible in con- 
nection with special problems to plot 
any three components against any 
fourth component. When _ variable 
speed drivers (motors, etc.) are used, 
a fifth component, the operating pump 
speed expressed in rpm. is involved. 
Where suction conditions may be 
critical, the limit of suction lift vs. 
capacity or required “net positive suc- 
tion head” (npsh.) vs. capacity is 
often shown. ( Note—npsh. was de- 
fined and illustrated in Part 2.) In 
pump design or application studies 


many other relations may be shown on 
the same graph. 

In Fig. 12 the curve H-Q, showing 
the relation between capacity and total 
head, is called the head-capacity 
curve ; and, pumps are often classified 
on the basis of the shape of their 
head-capacity curves. This feature will 
be discussed more in detail later. 

The curve N-Q in Fig. 12, showing 
the relation between efficiency and ca- 
pacity, is properly called the efficiency- 
capacity curve, but commonly 
referred to merely as the efficiency 
curve. 

The curve P-Q in Fig. 12,. showing 
the relation between power input and 
pump capacity is the power-capacity 
curve, but is generally referred to as 
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Fig. 12—Specimen Graph of Centrifugal Pump Characteristics 
Double suction, single stage volute pump at 1760 RPM with 8” suction and 6" discharge. 
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RISING CURVE 





DROOPING CURVE 








CAPACITY 


Fig. 13-a—Rising Head—Capacity Curve 


the brake 
“bph.” 


the power curve; or as 
horse-power curve, or the 
curve. 

Usually the graph of a pump char- 
acteristic is made for a capacity range 
of zero to the maximum operating 
capacity of the unit. The scales on 
the graph for head, efficiency and 
bhp. all have the same zero line at 
the base of the graph—see Fig. 12. 

In some cases, the curve is made 
for a limited range in capacity. In 
other cases, to permit clearer presen- 
tation, the head, the efficiency and the 
power scales are so selected that their 
zero lines do not coincide. Also, these 
scales may be enlarged so that their 
full range cannot be shown on the 
graph. An example of such plotting 
of the characteristics of a pump is 
illustrated by Fig. 18. 





STEEP CURVE 


Classification of H-O 
Curve Shapes 

As mentioned above, pump head- 
capacity curves are often classified by 
their shapes. Terminology in common 
use is: 

(a) Rising characteristic or, more 
correctly, rising head-capacity char- 
acteristic, meaning a curve in which 
the head rises continuously as the 
capacity is decreased. ( See Fig. 13-a.) 

(b) Drooping characteristic, a 
shortened form of the true name of 
drooping head-capacity characteristic, 
covering cases in which the head- 
capacity developed at shut-off is less 
than that developed at some capacities. 
(This is also known as a looping 
curve.) (See Fig. 13.) 

(c) Steep characteristic, referring 
to a rising head-capacity character- 
istic, in which there is a large increase 


CAPACITY 


Fig. 13-b—Drooping Head—Capacity Curve 


in head between that developed at 
design capacity and that developed at 
shut-off. It is sometimes applied to a 
limited portion of the curve; for 
example a pump may be said to have 
a steep characteristic between 50% 
and 100% of the design capacity. (See 
Fig. 13-c.) 

(d) Flat characteristic, referring 
to a head-capacity characteristic in 
which the head varies slightly with 
capacity from shut-off to design capac- 
ity. The characteristic might be, in 
addition, either drooping or rising. 
All drooping curves have a portion in 
which the head developed is approxi- 
mately constant for a certain range 
in capacity. In such cases that range 
is called the flat portion of the curve. 
The qualification of flat is also applied 
at times to indicate the general shape 
of other curves either for their full 











FLAT CURVE 





CAPACITY 


Fig. 13-c—Steep Head—Capacity Curve 


CAPACITY 


Fig. 13-d—Flat Head—Capacity Curve 
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range or for a limited range. (See 
Fig. 13-d.) 

(e) Stable characteristic, referring 
to a head-capacity characteristic in 
which only one capacity can be ob- 
tained at any one head. Basically this 
has to be a rising characteristic. (See 
Figs. 13-a, -c, -d.) 

(f{) Unstable characteristic, refer- 
ring to a head-capacity characteristic 
in which the same head is developed 
at two or more capacities. (See Fig. 
13-e.) The successful application of 
any pump is dependent as much upon 
the characteristic of the system on 
which it is operated as upon the head- 
capacity characteristic. Most pumping 
systems permit the use of pumps with 
moderately unstable characteristics. 


Classification of P-O 
Curve Shapes 

In addition to the names applied to 
the shape of the head capacity (H-Q) 
curves, the power-capacity (P-Q) 
curves have also been classified ac- 
cording to their shapes. Fig. 14 illus- 





UNSTABLE CURVE 











CAPACITY 
Fig. 13-e—Unstable Head—Capacity Curve. 


trates a pump characteristic with a 
power (P-Q) curve (bhp. on graph) 
which flattens out and then decreases 
as the capacity increases beyond the 
maximum efficiency point. This is 
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called a non-overloading curve. When 
the power (P-Q) curve continues 
to increase with an increase in capac- 
ity, as in the characteristic shown in 
Fig. 8 as the (bhp.) curve, the pump 
is said to have an overloading curve. 
The shape of the power curves (P-Q 
or bhp.) varies with the specific speed 
type. As a result the power curve may 
be one which has a very low value at 
shut-off, as illustrated in Figs. 14 and 
15, or it may be one which has a high 
shut-off power as illustrated in Fig. 
16, or anything between these types. 
While in Fig. 15 the (P-Q) or 
(bhp.) curve is of the overloading 
type with a decrease in head and 
increase in capacity, the (P-Q) or 
(bhp.) curve shown in Fig. 16 is of 
the overloading type with an increase 
in head and decrease in capacity. 
While pumps with non-overloading 
power curves are advantageous be- 
cause the driver is not overloaded 
under any operating conditions, they 
are not obtainable in all specific speed 
types of pumps. The actual range in 
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Fig. 14—Characteristics of a Pump With Non-overloading Power Curve With Reduction in Head 
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Fig. 15—Characteristics of a Pump With Overloading Power Curve With Reduction in Head 


operating conditions to be encountered 
in the operation of a pump determines 
the range in power requirements and 
the driver size should be selected for 
the power demand to be encountered. 


Mathematical Relations of Head, 
Capacity, Efficiency and BHP 

The useful work done by a pump is 
naturally the weight of liquid pumped 
in a period of time multiplied by the 
head developed by the pump. This is 
generally expressed in terms of horse- 
power and is called “Water Horse- 
power.” It can be determined by the 
relation, 
specific gravity 


THP=Q x H 
WHI Q 396° 


where 

Q = pump capacity in GPM. 

H = total head in feet 

The power drive required to drive 

the pump is regularly determined in 
horsepower and is called the (bph.) 
input to the pump. The ratio of the 
(whp.) output to the (bhp.) input 
is the pump efficiency. The relation 
between (bhp.), capacity, head and 
efficiency is therefore: 
XH specific gravity 


> Q 
BHI 396° 


efficiency 


Type Characteristics 

If the operating conditions of a 
pump at the design speed, namely, the 
capacity, head, efficiency, and power 
input at which the efficiency curve 
reaches its maximum, are taken as 
the 100% standard of comparison, 
the head-capacity, power-capacity and 
efficiency-capacity curves can all be 
plotted in terms of the percentage of 
their respective values for the capacity 
at maximum efficiency. Such a set of 
curves represents the “type charac- 
teristic’ or “100% curve” of the 
pump. Fig. 17 shows the type charac- 
tertistic of the pump whose perform- 
ance is shown in Fig. 12. 


Centrifugal Pump Relations 

There are certain relations whereby 
the performance of a_ centrifugal 
pump can be predicted for another 
speed than that at which the pump 
characteristic is known. There are also 
certain relations whereby we can pre- 
dict the performance of a pump if the 
impeller were to be cut down. in 
diameter (within a limit depending 
upon the impeller design) from the 
characteristics obtained at the larger 
diameter. 


When the speed is changed : 

(1) the capacity for a given point 
on the pump characteristics 
varies as the speed, while at the 
same time 

(2) the head varies as the square 
of the speed, and 

(3) the brake horsepower varies as 
the curve of the speed. 

Putting these relations in the form of 
equations, we have 
= Q, X (n/n,) 
H = H, X (n/n,)* 
P = P, X (n/n,)’ 


3/P 


~ VP, 


n = new speed desired in R.P.M. 

Q = capacity in G.P.M. at desired speed n 
head in ft. at desired speed n for ca- 
pacity Q 

= brake horsepower at desired speed n at 
H and 
speed in R.P.M. at which the character- 
istics are known 

= a capacity at speed n, 
head at capacity Q, at speed n, 

= brake horsepower at speed n, at H, 
and Q, 


On Fig. 18 there is plotted the 1800 
rpm. characteristics of a pump which 


Mes H 
A, is Qo ¥ y H, 


where 
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indicates at that speed it produced 
2600 gpm. at 210.2 feet total head, 
taking 162.5 bhp. and having 84.9% 
efficiency. If we desire to obtain the 
1600 rpm. characteristics, we would 
correct a number of 1800 rpm. points 
to 1600 rpm. The 2600 gpm. point 
mentioned would be corrected to 1600 
rpm. as follows: 

H = 2600 x (1600/1800) = 2311GPM 

Q = 210.2 X (1600/1800)* = 166.1 ft 

P = 162.5 X (1600/1800)*= 114.1 BHP 
The resulting 1600 rpm. character- 
istics are also shown in Fig. 18. 

These relations for change in speed 
can be used with safety for moderate 
changes in speed. They may not be 
found accurate in case of a large 
change in speed, particularly in case 
of an increase in speed 

It is also possible to reduce the 
diameter of the impeller by actually 
cutting it down in a lathe. The average 
impeller can be cut down in diameter 
about 20% of its original maximum 
diameter without adverse effect. Cut- 
ting it down to less than 80% of its 
original diameter will generally result 
in a much lower efficiency. This limit 
of 20% is of course merely approxi- 
mate as some designs of impellers can 


be cut more than this, while others 
cannot be cut more than a small per- 
centage without adverse effect. Actu- 
ally any change in diameter will affect 
the proportions of the impeller and 
some variations from the theoretical 
results should be expected when 
tested. 

It is found if an impeller of a suita- 
ble design is cut in diameter that, at 
the same speed, the characteristic of 
the pump will have a definite relation 
to its original characteristics or closely 
so. These relations are: 

(1) the capacity for a given point in the 
pump characteristic varies as the im- 
peller diameter, while at the same 
hme— 

(2) the head varies as the square of the 
impeller diameter, and 

(3) the horsepower varies as the cube of 
the impeller diameter. 


Expressed in form of equations, these 
D,) 


are: 
x (D 
R x (D/D,* 
P= » * (D/D,)* 
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D, 
D 


original diameter, (inches) 
cut down diameter, (inches) 
capacity with D,” impeller 
corresponding capacity with D” im- 
peller 
head with D,” impeller at capacity Q, 
corresponding head with D” impeller at 
capacity Q 
BHP with D,” impeller at capacity Q, 
and Head H, 
BHP with D” impeller at capacity Q 
and head H 

Considering again the same pump 
which at one point at 1800 rpm. gave 
2600 gpm., 210.2 ft. tdh., 162.5 bhp., 
84.9% efficiency and which had an 
impeller diameter of 1434” and assum- 
ing the impeller was cut to 14” diam- 
eter, the corresponding point on the 
characteristics of the pump with a 14” 
diameter impeller at 1800 rpm. would 
be determined as follows: 

2600 X (14/14.75) = 2468GPM 

I 210.2 X (14/14.75)* = 189.4 ft 

P = 162.5 X (14/14.75)* = 139. BHP 


this likewise with a number of 


ui 


Doing 


other points, sufficient points on the 
1800 rpm. characteristics of the 14” 
diameter impeller could be obtained 
to permit drawing the curves making 
up Fig. 19. 

The most common problems utiliz- 
ing these relations are to determine 
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Fig. 16—Characteristics of 2 Pump With Overloading Power Curve With Increase in Head 
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the change in speed, the change in 
diameter of the impeller, or a com- 
bination of both necessary to produce 
a head-capacity characteristic passing 
through a given point. For example, 
suppose we have to meet the condition 
of 3000 gpm., 180 ft. tdh. Since this 
falls below the head-capacity (H-Q) 
curve of the 1434” impeller at 1800 
rpm. shown on Fig. 18 we can obtain 
the desired (H-Q) by reducing the 
speed or reducing the diameter of the 
impeller. 

If the desired pump which is to 
give 3000 gpm. 180 ft. was speeded 
up.or the impeller diameter increased 
that point the characteristic 
became 3100 gpm., the head, at the 
same time, would have become 180 x 
(3100/3000)? or 192.2 ft. Similarly 


on 


so 


if 3200 gpm. was obtained by a 
further increase in speed or impeller 
diameter the head would be 180x 
(3200/3000)? or 204.8 feet. Plotted 
as shown in Fig. 18 these form a sec- 
tion of a curve (A). This intersects 
the 1800 rpm. (14%4” D2) H-Q char- 
acteristic at 3135 gpm. 196.5 feet 
indicating the point on that charac- 
teristic from which we have to work. 
Now if we are to obtain 3000 gpm. 
at 180 ft. tdh., we can determine the 
required speed by calculation of 
1800x (3000/3135) or by 1800x(180/ 
196.5)'/* both of which give 1723 
rpm. Should it have been that no 
speed change was desired, it would 
have required a diameter change of 
14.75 x (3000/3135) or 14.12”. Had 
the new driver run at 1760 rpm. the 


Exhibit "A" 


Where more appropriate could we- 
ter-melons be grown than at a water 
plant? Right beside the front door of 
\tlanta’s Filtration Plant this volun- 
teer vine delivered the goods. No. 1 


Hydrology 


John Wiley & Sons, Inc., New 
York, N.Y., have published a book 
titled “Hyprotocy,” by C. O. Wisler 
and E. F. Brater. This book presents 
the fundamental principles of hydrol- 
ogy as they have been developed up 
to the time of writing. The unit hydro- 
graph, the theory of infiltration ca- 
pacity, and many other recent develop- 
ments in this field are presented in a 
clear and understandable manner. 
Practical examples are given for their 
use 

This engineering book discusses: 
the hydrograph — its characteristics 
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water-melon man in the water-works 
business, pointing to the melons, is 
Sherman Russell, Atlanta Supt. of 
Filtration and Chairman of the South- 
eastern Section of A.W.W.A. 


and the factors that affect it; precipi- 
tation—its causes, frequency, intens- 
ity, and methods of disposal ; the long 
term average and low water yield 
of drainage basins and wells ; floods— 
their causes, frequency, and possible 
methods of relief; the unit hydro- 
graph infiltration capacity, and other 
recent developments. 

The authors list additional refer- 
ences and the book is supplemented by 
tables, diagrams, and numerous ex- 
planatory illustrations. 

The book consists of 419 pages and 
may be obtained from John Wiley & 
Sons, Inc., at $6.00 per copy. 


BASIC FACTORS IN CENTRIFUGAL PUMP APPLICATION 


1434” diameter impeller would have 
given 3065 gpm. 187.9 feet tdh. re- 
quiring in addition a cut in the im- 
peller diameter to 14.44”. In all three 
cases a new curve which would pass 
through 3000 gpm: 180 ft. tdh. can 
be plotted by stepping down a number 
of the 1800 rpm. 1434” diameter 
curve points, the capacities being re- 
duced by the ratio of (3000/3135) 
with the corresponding heads being 
reduced by the ratio of (3000/3135)? 
and the corresponding bhp.’s being re- 
duced by the ratio of (3000/3135) 
or the bhp.’s can be calculated from 
the resulting capacity and head and 
the pump efficiency at the point in 
question. 

(The next article in this series will deal 
with model pumps, specific speed and rat- 
ing curves and charts.) 


16th Illinois Sewage 
Operators Conference 


Meeting for the 16th time in 
Springfield, Ill, the Illinois Sewage 
Treatment Works Operators held 
their annual conference on Mar. 29 
and 30. Included on the program were 
discussions of treatment works oper- 
ation from the standpoint of inex- 
perienced operators, and from the 
standpoint of experienced operators. 
Prof. H. E. Babbitt of the University 
of Illinois gave a talk on Industrial 
Wastes; Prof. L. H. Kessler, North- 
western University, headed a panel 
discussion on “How would you design 
a sewage treatment works?” Partici- 
pating were consulting engineers, 
operators, superintendents, and health 
department representatives. 

C. C. Larson, Chemist, Spring- 
field Sanitary District, moderated a 
panel discussion on “Preparation for 
\ Material Shortage Emergency.” 
The meeting concluded with a talk on 
“Biology of Stream Pollution” by 
R. H. Shiffman, Biologist, State Dept. 
of Health. 








It's Spring Again! 





Headaches, Hunches 
and Hard Work 


Pages from the Life of a Superintendent 


Hon. Member _ 
AW W.A 


(Sirth 


Installment)* 


by M’KEAN MAFFITT, Retired Sup’t. of Water & Sewage Works, 


Wilmington, North Carolina 


“EP FOW do you explain this water 
bill ?”—Ever hear that? 

Well once in a long while we run 
across a person who is really a rea- 
sonable and sensible person. Then, 
too, we run across some who have no 
reason at all. In the first category 
it was a male customer who came 
to the office one day to pay his water 
bill and requested information, He 
proceeded by throwing his water bill 
notice down upon the desk with the 
demand, “Can you explain this water 
bill?” When I told him that I could 
not do so until I had made an investi- 
gation, he replied “Damn right you 
can't, and you had better not try. 
Its none of your business whether 
the wife is washing the baby’s back- 
side or her own. If you could ex- 
plain that bill without making an 
investigation I would shoot your 
heart out. But, since you are a nice 
man, will you not make an investi- 
gation and see if you can determine 
how I use or waste so much water?” 
Of course we did everything possible 
to determine the cause, and we did. 

In the second category it was a 
mechanic. He was foreman of a 
small industrial plant and he was 
supposed to be at least partially rea- 
sonable in his mental activities. He 
requested an explanation of the large 
amount of his water bill and when I 
told him that I could not offer an 
explanation until I had had an in- 
vestigation made of the conditions he 
got extremely wroth. He was of the 
opinion, that being superintendent, I 
could expidin anything that happens 
within the premises of the 10,000 
customers whom we served. He said 
that if I could not make an explana- 
tion without an investigation I ought 
not to be holding the job of super- 
intendent. I tried very carefully to 
explain to the man that I did not 
even know where he lived, how many 
chickens he had, how many children, 


*Earlier installments are to be found in 
issues of March, April, July, Sept. and Dec 
1950, 





This is one of a series of 
“‘short-stories’’ by a Water 
Works “Super,” who claims that 
he learned all that he knows 
about the water works business 
“the hard way.” 

We have frequently listened 
with much pleasure to the phil- 
osophy and reasoning of the 
author, as expressed on the floor 
of water works meetings and 
privately. And, we have heard 
him “preach” a lot of common 
sense to the younger men and 
newcomers in the water works 
business. 

If you have missed any of the 
earlier articles of this series by 
M’Kean Maffit go back and read 
them.* 











whether or not he sprinkled his 
lawn ; nor, did I know what the gen- 
eral surroundings were. I even went 
so far as to tell him that at that 
exact moment, nor at any other for 
that matter, did I know whether his 
wife was washing the baby or wash- 
ing vegetables and that it was none 
of my business; but that only after 
an investigation of the conditions 
could I offer any explanation what- 
soever, even if then. I told him that 
I did not even know where he lived, 
what kind of house, how many 
rooms, fixtures, nor how many peo- 
ple used the water. Still he insisted 
that I should know all that was to be 
known about the intimate uses of 
water that may take place at his 
home. I never satisfied him and even 
today he looks at me with a jaun- 
diced eye when he meets me on the 
street. 
How Not to Determine Valve Locations 
In Wilmington, at that time, we 
had a system of measurements for 


valve locations that we found to be 
woefully in error. In the case of 


valves on hydrant branch lines we 
measured from the face of the hy- 
drant to the location of the valve; 
thus in peace-times we were able to 
locate these valves without any trou- 
ble, but “peace” does not always 
reign in the Water Department, One 
day a bootlegger in a Ford was run- 
ning whiskey and the cops were 
chasing him. In his endeavor to 
escape the clutches of the law he 
attempted to round a corner at too 
great a speed and instead of making 
the turn he picked up a hydrant 
and carried it a considerable distance 
down the street. Since the hydrant 
was broken off just below the boot- 
flange it left a wide open break for 
the escape of water. Immediately 
there was a fountain of water that 
flooded the street and adjoining 
property. As soon as I could get to 
the job I made an effort to measure 
the necessary distance to the valve, 
but since the hydrant was no longer 
there, but a lot of water was, the 
measurement was just a little diffi- 
cult. However, since it would have 
been necessary to close two twelve 
inch and several smaller valves to 
stop the water flow, I thought that 
maybe I could find the valve box 
even though it was covered by about 
six inches of flowing water and sand. 
The street was paved with brick 
without grouted joints and I believed 
that I might be able to feel around 
the bricks at about where I thought 
the valve was, and thus locate it be- 
fore the valves on the supply main 
could be closed. Therefore I got 
down on my knees and crawling 
around in the water began to feel my 
may along. Since this happened in 
a business section of the city there 
were a great many “sidewalk-super- 
intendents” present who very kindly 
gave me advice as to how to pro- 
ceed. In fact there were several bets 
made as to how soon I would drown, 
how soon I could find the valve, 
etc. And, also there were several 
statements as to my mental stability. 
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One wise guy said, “Looks just like a 
cooter (turtle to you), don’t he?” I 
felt like one too, but I managed to 
find the round edge of the valve 
box, opened it and shut the water 
off before the gang had made any 
great progress at closing the main 
valves. Then I had the pleasure of 
hearing one man say, “Well he may 
look like a cooter but he seems to 
know his onions,” just as if onions 
grew in free flowing water from a 
broken hydrant. 


After this experience we made 
measurements to hydrant branch 
line valves not alone from the face of 
the hydrant for “peacetime” use, but 
also from permanent objects, such 
as curbs, buildings or other unwash- 
able locations, far use when wild 
drivers hit hydrants and carried 
them away from the places where 
they once were. Later we had three 
other hydrants knocked off and the 
new system of measurements worked 
very nicely. One case was where a 
lady, learning how to drive, decided 
to try a hydrant instead of a tele- 
phone post; the second was where a 
box-car jumped the track and at- 
tacked a hydrant, with dire results. 
In this case the street department 
had slushed asphalt over the street 
in making repairs and had we not 
had the proper measurements we 
would have been lost unless a dip- 
ping-need valve box locator would 
have solved the problem. The third 
case was that of a negro man who 
said that he must have been asleep 
at the wheel because when he woke 
up he “was a settin’ in his Ford with 
the water jess a bilin’ up under him.” 


Some Chickens That Didn't Hatch 


Some time after the beginning of 
World War II, when our pumpage 
was rising at a too rapid rate, we 
had another seige of salt water intru- 
sion up-stream. The Council author- 
ized the installation of pumps at 
several deep wells in the city. Of 
course we knew that these wells 
would not furnish sufficient water for 
the city, but the calculated 2,000 
GPM we thought we could get out 
of them would materially reduce the 
chloride (salt) content of the total 
supply and make it at least fit for 
use if nothing else. We gathered in- 
formation about all the wells as to 
size, location, capacity and what not, 
that were in the city. We decided to 
use 4 wells that promised good re- 
sults. Motors and pumps were 
bought, installed and started. Each 
pump was of capacity that would fit 
the reported yield of the well upon 
which it was to be placed. In each 
case the well water was used by the 
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owner for cooling purposes only, 
and we could quite easily arrange 
suction lines so that we could get all 
of this heretofore wasted water and 
pump it into the mains after chlori- 
nating. 

Of course the wise guy sometimes 
makes a terrible mistake and goes 
off half cocked. I had told the Com- 
missioner that I believed that the 
four wells would solve our troubles 
unless the chloride content of our 
regular surface supply got above 
the then 2500 p.p.m. chloride content. 
But, I had counted my chickens be- 
fore they were hatched, and I found 
that upon actual delivery test we 
were getting from all of the wells 
only some 900 GPM, which was so 
little that it was hardly worth while 
operating them. But, as in so many 
other cases, mother nature came to 
my rescue and it rained and flushed 
the salt water down stream from the 
intake. This particular seige of salt 
was over, but later the salt came 
back and the conditions were just as 
bad as they had ever been before. 

When the war effort became a full 
rated procedure we had more than 
just one hell of a time. What with 
the war expansion our pumpage ran 
to such peaks that we could not keep 
the pen on the chart. The demand 
for water was so great that we could 


not meet it. War camps, shipyards, 
housing, laundries, trailer camps and 
many others demanded water and 


more water. Government funds 
flowed like water from a burst main; 
then, just ran everywhere. Mains 
were placed on paper because it was 
so easy to lay down a line with a 
pencil, but they did not fit when it 
came to placing that line on the site. 


Everything Grew Faster 
Than the Caoply of Water 


Water mains, sewer lines, house 
services and more and more users 
sprang up like Jonah’s gourd. In one 
case a government supported hous- 
ing job was installed. For some 500 
apartments the plans called for, and 
there was installed, no less than a 
10” Protectus meter on the supply 
line. This was supposed to connect 
to either the City’s supply or to a 
private supply nearby. The City’s 
lines were some mile away, so the 
connection was made to the 4” line 
of the private supply that had a 
reported capacity of some 150 GPM 
when that much was available, which 
was not often. Of course even less 
than this amount continuously, with 
a storage tank, would have been suf- 
ficient; but, since at the time of 
greatest demand there was only some 
100 GPM that the 4” line could sup- 
ply, the occupants of these apart- 


ments took just what water they 
could get, if they could get any at 
all. At a later date all of this was 
taken onto the City’s lines and every- 
body was happy. 

We were unable to get materials 
despite the fact that the government 
had practically forced us to take on 
these new consumers. We would get 
wise to the receipt of materials by a 
local supply concern and would re- 
quest that they hold, say, six 2” 
brass gate valves for us; but before 
we could get to the supply house an 
Army purchasing agent would get 
there, see the valves, order them de- 
livered to his truck, with the com- 
ment that he might need them later. 
The army man, upon being informed 
that of the 24 valves the supply con- 
cern had received we had ordered 6 
of them, he said, “Let the City hunt 
for its materials. I have the power, 
therefore I will have the valves.” 

There are many other instances of 
Army Purchasing Agents crippling 
the ordinary operations of local util- 
ities simply because they had the 
power. Then the red tape that was 
used in the governmental service, 
had it been reeled up and put in 
usable order it would have reduced 
the nation’s wrapping string demand 
by nearly one half. In this connec- 
tion there is the story of a citizen 
who, having bought a large number 
of different size wrappers and 
stamped envelopes, needed a piece of 
string to tie up his purchases. He 
requested the clerk for a piece of 
scrap string, plenty of which was in 
the trash basket at the side of the 
clerk's desk. The clerk told him that 
he was sorry, but that regulations 
did not allow him to give away, even 
a scrap of string from the trash bas- 
ket. “Theh, maybe you could give 
me a piece of red tape,” said the 
citizen. Needless to say, he got the 
piece of string. So many govern- 
mental regulations were so designed 
that many superintendents developed 
ulcers, and many other kinds of 
troubles, what with the worry that 
they were needlessly caused by rules 
made to fit one exact case but applied 
to all cases that bordered on the one. 

One further illustration will do to 
cover this. I tried to buy certain 
nipples of Byers Wrought Iron pipe. 
I was informed by the salesman that 
he had none available. He had just 
sold their entire supply to one army 
camp and at a navy camp within 20 
miles of the army camp he found 
that there were hundreds of barrels 
of assorted nipples, exactly dupli- 
cating the order just given him by 
the army. This method caused prices 
to soar, minds to go blank, hair to 
turn gray, heads to get bald and 








many other greater, as well as small- 
er, aberrations among the long suf- 
fering superintendents and opera- 
tors. 


There was another practice that 
the government used to worry the 
superintendent. This amounted to 
many nights of worry and many 
hours of wasted effort because of the 
lack of governmental co-ordination. 
At the very beginning of the war one 
bureau at Washington called for a 
complete map of the distribution sys- 
tem so that the necessary steps could 
be taken to prevent catastrophe in 
case of air raid or other disruption 
of service. That in itself was fine, 
but unless the superintendent had a 
complete set of maps on tracing cloth 
he had a job. Almost as soon as I 
had placed one set of maps in the 
hands of the Army, the Civilian De- 
fense Dept., came along and asked 
for another set. Soon thereafter an- 
other bureau called for a set of such 
plans. Then along came a Colonel, 
making a detailed survey of the en- 
tire plant, production and distribu- 
tion. He also wanted a set of such 
plans. They were furnished, but not 
with any pleasure. Hardly had this 
Colonel left the city before another 
“survey” from another department 
called and he too wanted a set. In 
fact I furnished four or five different 
sets of distribution main plans and 
I yet do not believe that either the 
Army, the Navy, the Civilian De- 
fense Dept., nor any of the other 
bureaus in Washington could place 
their hands on either one of the sets. 
Probably they are filed away in the 
archives where they will remain un- 
til time, or termites, destroy them. 


A Peculiar Accident 

We had one very peculiar accident, 
unbelievable except that I saw and 
experienced it personally. A _ tele- 
phone call on day from the most 
prominent men’s club in the city in- 
formed me that the electric cable 
duct in the basement was flowing 


Homemade Repairs on 
Patented Machine Parts 
Unlawful* 


According to the law, you as an 
owner of any kind of machinery, have 
no legal right to make repairs on the 
portions of such machinery that are 
patented. Perhaps you have paid in 
full for the machinery. Perhaps it ts 
legally yours. But that makes no dif- 
ference in the eyes of the law when it 


*Contributed by W. F. Schaphorst, M. E., 
Newark, N.J 
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water. Inspection revealed that it 
was the truth. The end of a 1%” 
galv. duct was flowing water into the 
basement. Examination of all the 
known water services in the neigh- 
borhood failed to reveal the cause. 
Continued questioning of the cus- 
todian of the building revealed the 
fact that a few minutes before the 
discovery of the inrushing water 
their electric power had been inter- 
rupted. It seems that an army truck 
had collided with a telegraph pole 
some 75 feet away from the club 
building, tearing down an electric 
cable duct when it hit the pole. Im- 
mediately thereafter, or coincident 
thereto, the electric power had been 
shut off. Inspection of the pole and 
duct revealed the fact that there was 
a power cable coming from the high 
voltage line at the top of the pole, 
which entered a duct at about 9 feet 
above the sidewalk. This duct then 
ran below the surface of the street, 
apparently to the club building. The 
electric cable in the duct had been 
broken, the duct burned considerably 
before the shortage in the current 
blew the proper protective appli- 
ances. In the meantime the basement 
of the club was gradually filling with 
water. Looking over the ground con- 
ditions I found that there was an 
abandoned water lateral at a double 
store building next to the club. Dig- 
ging up this abandoned lateral we 
found that the power cable duct was 
immediately above and lying on the 
old water lateral pipe, but there was 
no sign of water, though we could 
get the sound of flowing water with 
an ear phone. Looked hopeless at 
first, but going one step further I 
had the duct pryed away from the 
water pipe. Immediately there was 
a run of water at the point of contact 
between the two pipes. The water 
than ceased to flow into the basement 
of the club, it was flowing into the 
hole around the two pipes. Cutting 
out a piece of the water pipe, but 
leaving the duct for the power com- 
pany to attend, we found that when 


comes to repairing or replacing pat- 
ented parts. You may break or com- 
pletely destroy the patented parts if 
you feel like doing that. Ownership 
permits destruction but it does not 
permit building up of machine parts 
that are patented by law. 

Patents often apply only to specific 
parts. You may do whatever you 
wish with the unpatented parts, of 
course. But the patented portions 
must not be repaired by you or any- 
body else without the permission of 
the patentee. Anybody furnishing 
parts for patented portions or repair- 
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the current had hit the duct from the 
shortage on the nearby pole it had 
arced to the water pipe, burning a 
hole in both the duct and the water 
pipe, thus allowing the water to es- 
ca However, to make the un- 
believable portion of the story, the 
heat generated had also welded the 
water pipe to the duct with sufficient 
efficiency to prohibit the flow of 
water outside, but confined it to the 
power duct. Thus the power duct 
acted as a conveyor for the water 
into the basement of the club. “Be- 
lieve it or not.” 


After these, and many other extra- 
ordinary experiences, I had devel- 
oped so many stomach ulcers that I 
was practically dead, but didn’t have 
time to discover it. 


At about this time we finished the 
extension of the new intake line the 
22 miles up the river and the suc- 
cessful accomplishment of continu- 
ous effort over a period of some 22 
years was in sight. The job was fin- 
ished, the pumps installed and a 
Monday was set as being the day 
upon which the consulting engineer 
and I were to make the final inspec- 
tion of the plant before acceptance. 
It was too much. The relief was too 
great. On the Sunday preceeding the 
Monday set, my stomach, as so many 
times the mains had done before, 
burst and I had a hemorrhage from 
an ulcer. I went to the hospital, had 
the offending member removed, but 
not a new one substituted, and for 
a number of weeks I was neither 
dead nor alive. Twenty-five pint 
transfusions of blood and plasma, 
making me really a member of The 
United Nations, since I got German, 
English, Irish, Hebrew, American 
and maybe some African blood, 
along with some excellent nursing 
and doctoring brought me back to 
where I could stand alone and eat a 
little, smoke a little and drink a little. 
I figured that it was now about time 
for me to retire. I did, and now live 
the Water Works field in retrospect. 


ing those parts who is not licensed by 
the patentee to do so is subject to 
damage for infringement. True, the 
infringer may not be molested, but he 
“takes a chance.” 


' -_ - . - 


Figure It Out 


Anyone who drinks a glass of 
our city water every morning 
for 1200 months, will live to see 
his 100th birthday. We guaran- 
tee it! 
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Sewage Treatment 
Plant Equipment 


Multiple Hearth Incinerators 


The Sixth Article of a Series* 


by FRANK L. FLOOD, Partner, Metcalf & Eddy, Boston, Mass. 


CONSIDERABLE number of 
multiple hearth sludge inciner 
ators have installed in the 
United States, the larger installa 
tions being at Detroit, Minneapolis 
St. Paul, Cleveland, and Columbus 
Representative smaller units include 
those at New Britain and New 
Haven, Conn.; Wyandotte, Mich.; 
Ashland, Piqua, and _ Barberton, 
Ohio; and Elmira, N.Y. All of these 
units were manufactured by the 
Nichols Engineering & Research 
( rp 
The Martin multi-zone furnace, 
presently manufactured by Morse 
Boulger Destructor Co., has been in- 
stalled for sludge incineration at 
Raritan and Rutherford, N.J.; Lan 
sing, Mich., and Wisconsin Rapids, 
Wis. At present only the Lansing 
unit is in operation and that for 
sludge drying. Similar units have 
installed for incineration of 
screenings at Niagara Falls, N.Y.., 
and Milwaukee, Wis 


been 


been 


this series appeared in 
and October, 1950, and 


*Other articles in 
May, June, August 
March, 1951 
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Design Features 

Che multiple hearth furnace con- 
sists of a cylindtical shell mounted 
on columns supporting hearths one 
above the other, the shell lined with 
a wall of insulation and firebrick.’ 
\ vertical air-cooled central shaft 
revolves and turns horizontal arms 
above each hearth. Teeth attached 
to these arms continually stoke or 
rabble the sludge so that it moves 
progressively downward through the 
furnace. When designed as an incin- 
erator, hot gases produced by the 
burning of volatile matter in the 
sludge, or from supplementary fuel 
such as oil or gas, pass upwards 
through the furnace in counter cur- 
rent to the sludge 


Special provisions are advisable if 
the multiple hearth unit is to provide 
for both incineration and drying. In 


addition to the method above de- 


*Recent 
in place in certain locations within the inciner 
ator units. There are indications that this 
type of hearth is more satisfactory for some 
hearths than those made of individual fire- 
brick blocks 


refractory hearths have been cast 


Incinerator Installation at Cleveland’s Southerly Plant 


scribed while operating as an incin- 
erator, provision should be made for 
burning oil or gas over the upper 
hearths and drawing the hot gases 
down through the furnace parallel 
with the travel of the sludge. 

The Nichols Multiple Hearth Unit 
at Dayton, Ohio, has been operated 
in this manner as a drier since 1939. 
Digested sludge partially dewatered 
on sludge-drying beds is further 
dried to below 8 per cent moisture 
for sale as fertilizer. Sludge gas 
burns on the upper hearths and sup- 
plies the heat for drying. 

At the Toronto Ashbridge’s Bay 
plant two multiple hearth units de- 
signed to either incinerate or dry 
sludge cake, and with a unit capacity 
to evaporate 12,000 Ib. of moisture 
per hour, have been contracted for. 
Provision will be made in connec- 
tion with these units to mix a portion 
of the dried sludge removed from 
the bottom hearth with the filter 
cake before the latter is admitted to 
the top hearth. 

In the following text the writer 
has summarized operating experi- 
ences with multiple hearth units at a 
number of sewage treatment plants, 
based upon personal observations, 








published reports, and comments 
by the plant operator. The observa- 
tions presented should not be con- 
strued as criticism of designers, 
manufacturers, or operators. It is 
the intent to record difficulties which 
have been experienced, measures 
taken to improve conditions, and to 
record operating results so that 
others facing similar problems may 
profit thereby. 


Detroit. 


The largest installation of mul- 
tiple hearth sludge incinerators is 
at the Detroit sewage treatment 
plant. There are four units each 22 
ft. 9 in. outside diameter with 12 
hearths as initially installed and a 
rated capacity of 330 tons of sludge 
cake per day. The initial plant in- 
cluded preheaters designed to use 
the hot gases leaving the incinerator 
to preheat the air used for combus- 
tion. In actual operation, the heat 
value of the volatiles in the raw 
sludge under normal conditions of 
operation have been more than 
sufficient to support combustion. The 
operation of the preheaters was not 


necessary and in fact not desirable. 


Operating difficulties with the in- 
cinerators at this plant disclosed the 
necessity for a number of changes in 
methods, equipment, and appurte- 
nances in order to obtain best results 


In the operation of the Detroit 
incinerators, it has been found that 
excessive temperatures caused dam- 
age to the equipment and low tem- 
peratures caused excessive smoke in 
which case the burning of large 
quantities of fuel oil would be re- 
quired to correct the situation. An 
important operating feature has been 
the control of the feed to prevent 
sudden changes, particularly in the 
amount of grit and screenings. The 
problem created by the screenings 
disposal was in large measure solved 
by grinding and returning them to 
the sewage flow. Until recently, it 
was not practical to dispose of all the 
grit removed at the plant by inciner- 
ation. However, changes now being 
made which include grit storage and 
feed by means of screw conveyors at 
a uniform rate from the storage 
hopper to the conveyor belts dis- 
charging to the incinerators should 
make it practical to incinerate all of 
the grit with a minimum of opera- 
tional difficulty 


Che reciprocating plate 
feeder on the individual 
incinerator units has been replaced 
with a variable speed ribbon con- 
veyor and storage bin. This change 
is reported to have resulted in the 


initial 
several of 
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elimination of smoke leaks, better 
and more uniform distribution, and 
less violent temperature changes. 


Some rabble arms are of 12 per- 
cent chromium and 12 _ percent 
nickel, others are of Nercaloy. 
The rabble arms of 25 percent 
chromium and 12 percent nickel 
must be insulated in the combustion 
zone in order that they may have 
reasonable life. Replacement of 
rabble arms has been greatly re- 
duced since temperatures have been 
controlled at under 1,600 deg. F. for 
most of the time, Temperatures are 
controlled by allowing cool air to 
enter the furnaces through the 
hearth doors and by regulation of 
butterfly dampers in the enlarged 
section of the ducts ahead of the 
stacks. 

Weightmeter counters have been 
installed on the control board and 
also in the filter room to permit 
closer observation and control of the 
feed rates. 


The linings in the steel stacks 


through which the vapors from the 
incinerators are discharged, as initial- 
ly constructed, were not suitable for 
the temperatures encountered. Re- 


ap 


cently corrosion, reportedly caused 
by acids present in the flue gases, 
has been a serious problem at the 
inner faces of incinerator shells, 
breechings and stacks. 


Improvements to incinerator No 
4 have increased its rated capacity 
to 14 or 14% tons of sludge cake 
per hour. The normal working 
capacity for average monthly pro- 
duction is 12 to 13 tons per hour. 
This remodeled unit has 11 hearths 
and enlarged drop holes in the dry- 
ing and combustion zones. The most 
important feature improvement to 
this unit was the additional flue 
capacity. A large number of lance 
holes were provided on out hearths 
to facilitate cleaning and to provide 
an abundance of fresh air. The latter 
is reported to be of importance to 
minimize slagging. 

During 1949 the _ incinerators 
burned all of the 194,797 tons of 
filter cake produced at the plant, all 
of the 1,132 tons of scum removed 
from sedimentation tanks, and 99.97 
percent of the 15,127 tons of grit 
removed from the grit chambers. 

How unit loadings on multiple 
hearth incinerators may be best 


Lansing, Mich._—Martin Multiple Hearth Incinerator 
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expressed is still a question. The 
interior diameter, number of hearths, 
net hearth area, volume for combus- 
tion, moisture evaporated, solids 
destroyed by incineration and ash 
handled, are important factors. 
Assuming adequate volume is pro- 
vided for combustion per unit of 
hearth area, a unit of loading in 
terms of pounds of moisture evap- 
orated and solids burned per square 
foot of net effective hearth area may 
have significance for purposes of 
making comparisons of performance 
between units at various plants. A 
test load on Detroit incinerator No. 
4 resulted in the incineration of 14.31 
tons of sludge cake per hour. This 
cake contained 36.41 percent solids 
and 52.08 percent volatiles dry basis. 
rhe moisture evaporated was about 
9.1 tons per hour and the solids 
incinerated were about 2.7 tons per 
hour. The net hearth area of this 
incinerator is 2,500 sq. ft. and the 
load during this test per square. foot 
of net area per hour was equivalent 
to 7.28 lb. of water evaporated and 
2.16 lb. of solids incinerated, making 
a total of 9.44 lb. of water and 
volatiles. Including ash, the rate was 
10.5 Ib. per sq. ft. per hr 

rhe ash sluicing pumps have been 
taken out of a pit and installed at 
floor level to facilitate their servicing 
and maintenance 
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As first constructed, the Detroit 
incinerator building was poorly ven- 
tilated. In the warmer months, the 
temperature in the upper operating 
gallery and under the roof was said 
to be over 130° F. and there was con- 
siderable odor of scorched sludge. 
Subsequently, four ventilating ex- 
haust fans each of 40,000 cfm. capac- 
ity were installed on the roof of the 
incinerator building to exhaust 
smoke and gases and to improve 
conditions within the building. 


Minneapolis-St. Paul. 


There are three multiple hearth 
incinerators at this plant, each 22 ft. 
3 in. outside diameter and with eight 
hearths. Each unit as provided had 
a rated capacity of 60 tons of dry 
solids per 24 hr., based on 65 percent 
moisture in the filter cake and 60 
percent combustible matter in the 
dry solids. A fourth similar unit is 
under construction. Grit and scum 
are not burned in the incinerators. 


The design assumed that supple- 
mentary fuel would be required for 
incineration of the sludge and that 
temperatures could be controlled by 
regulation of the feed of the fuel. 
However, it was found under prac- 
tically all conditions of operation an 
excess of heat existed and no supple- 
mentary fuel was required. 


Instead of an anticipated maxi- 
mum temperature of 1,600 deg. F. 
actual temperatures exceeded 2,200 
deg. F. 

The preheaters were removed from 
service with resultant reduction in 
power and maintenance costs. 


It was found that if the feed rate 
was kept below 1.4 tons of com- 
bustibles per incinerator per hour 
excessive temperatures were prac- 
tically eliminated. A chart was pre- 
pared showing safe rate of feed of 
filter cake to an incinerator unit for 
various percentages of solids and 
combustibles. The operators have 
found this chart very useful as a 
guide to operation. 


The net hearth area is 2,084 sq. ft. 
per unit. The nominal capacity of 
each incinerator unit is equivalent 
to about 5.4 lb. per hour of moisture 
evaporated and solids consumed per 
square foot of net hearth area. On 
occasion, the units have been re- 
ported to satisfactorily handle an 
overload of approximately 33 per- 
cent. On the annual average the 
units operate at between 85 and 95 
percent of the time. 

Based on present rated capacity of 
1.4 tons of combustibles per inciner- 
ator hour, the three incinerators for 
the past 2 years have averaged ap- 


Milwaukee, Wis.—Martin Multiple Hearth Furnace for Screenings 
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proximately 72 percent of capac- 
ity. At numerous times during the 
year individual furnaces may be 
operated at near capacity for several 
days at a time. 

Maximum temperatures of incin- 
erators are kept below 1,600 deg. F. 
by operation of an induced-draft fan 
with variable-speed drive. The fan 
follows a duct in which water is 
added as necessary to keep the gas 
temperature at the fan below 700 
deg. F. and protect the fan from 
damage by overheating. The speed 
of the fan is controlled from the 
main panel where the 


operating 
hearth temperatures are also re- 
corded. 


Ventilation in the incinerator 
building has been somewhat of a 
problem. Fixed glass blocks have 
been replaced by ventilating sash 
across one end of the building to 
supplement the three large ventila- 
tors placed in the roof. A wall fan 
has been added to cool a “dead” area 
in one corner of the incinerator. A 
similar fan is to be installed over 


fan 
the fourth incinerator now being 
built. 


Cleveland-Southerly Plant. 


There are four multiple-hearth 
furnaces at this plant, each unit 18 
ft. 9 in. outside diameter with eight 
hearths. The specified capacity per 
unit was 100 tons of digested sludge 
filter cake at 75 percent moisture 
content per 24-hr. day. In 1940, it 
was reported that these units could 
be operated at the average rate of 
60 tons per incinerator day. In 1941, 
the capacity was reported to have 
been reduced to 50 tons per incin- 
erator day. The inability to obtain 
design capacity was said to be 
primarily due to rapid accumula- 
tions of fly ash in the preheater 
passages. It was impossible to clean 
these passages with the preheaters 
in operation. On this account, the 
incinerators suffered from lack of 
adequate draft and a reduction in 
capacity. 

In 1942, three of the eight pre- 
heaters were eliminated, the other 
five cleaned and repaired, the com- 
bustion air ducts were enlarged, a 
bypass provided around the pre- 
heater units, gas boosters were add- 
ed, and the number of gas burners 
was increased. Subsequently, the 
preheaters have been used infre- 
quently. As a result of these changes, 
the unit incinerator capacity was 
increased to 80 tons of cake per 
day in 1943. The rate of opera- 
tion with cake containing 31.9 per- 
cent solids of which 38 percent were 


SEWAGE TREATMENT PLANT EQUIPMENT 








Minneapolis-St. Paul, Sanitary District Incinerator 


volatiles was equivalent to 3.43 Ib. 
of moisture evaporated, 0.60 Ib. of 
volatiles consumed, and 4.03 lb. of 


moisture and volatiles per square 
foot net hearth area per hour. The 
average rate of operation in 1945 
was 81.6 tons of cake per day per 
unit, the cake containing 28.4 per- 
cent solids of which 44.3 percent 
were volatile. The unit load in 
pounds of moisture evaporated and 
pounds of volatiles consumed was 
substantially the same as for the 
1943 rated capacity as given above. 

The multiple-hearth units at this 
plant were designed and _ initially 
operated on a somewhat different 
principle than those handling raw 
sludge at Detroit and Minneapolis- 
St. Paul. The top four hearths were 
drying hearths and are separate from 
the lower hearths. The hot gases 
from the combustion hearth beneath 
the drying hearth did not pass up 
through the upper hearth, instead 
they passed through the preheaters 
and thence up the stack. The gases 
from the drying hearth at a tempera- 
ture of 500 deg. F. were passed 


through the preheaters where it was 
intended that they be raised to a 
deodorizing temperature of 1,200 
deg. F. and then cooled down to 
about 500 deg. F. before being dis- 
charged to the stack.* 

The preheaters are of the steel 
plate envelope type. As originally 
installed they were not suitable for 
the service. Dust and fly ash accu- 
mulated in the passages, greatly re- 
ducing their capacity and seriously 
limiting the output of the inciner- 
ators. The preheater units could not 
be cleaned without shutting down 
the incinerators and the cleaning 
operations were difficult to perform. 
In the operating reports, it is stated 
that the steel envelopes warped even 
though temperatures were kept with- 
in permissible limits. A portion of 
the preheaters were reported to have 
burned out during 1941. 

Occasional operating difficulties 
reported include the slowdown or 


*In 1942, after the incinerators were re- 
vamped, the method of burning sludge was on 
the same principle as at Detroit and Minne- 
apolis-St. Paul. 
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Examples 


Wyandotte, Mich.) 


partial interruptions by brick falling 
out of the hearth, by clinkering ot 
the ash, and by burning out of the 


bag filters on the ash line. 


In 1944 it was 
siderable trouble 
with the warping 


reported that con 
was experienced 
of the rabble arms 


and teeth especially on hearths 5 and 


6. The pyrocast arms which were 
used during that period were insu- 
lated with Kastset using nichrome 
wire as reinforcement to prevent 
warping. One ring of the refractory 
was removed from hearth 5. Eventu- 
ally rabble arms on the lower or 
combustion hearths containing 25 
percent chrome and 12 percent nickel 
were found to be satisfactory. 

Theoretically all the vapors and 
discharged from the stack 
have passed through deodorizing 
temperatures The stack extends 
only a few feet above the roof line 
and the wind currents from the bluff 
above the plant drive the vapors 
down to ground level. Observers 
have reported that at times a decided 
odor ot scorched sludge has been 
detected in the vapors from the 
stack 


gases 


Ventilation in the _ incinerator 
building during the summer months 
has been reported as unsatisfactory. 
During this period, there is a tend- 
ency for the operators to spend as 
much time as possible out of doors. 


Columbus, Ohio. 

The multiple-hearth incinerator at 
Columbus has an outside diameter 
of 16 ft. 9 in. and has six hearths. 
It was designed to incinerate 80 tons 
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day of 


75 


per digested sludge con- 
taining percent moisture and 
12% percent combustible matter wet 
basis. It is reported to have a capac- 
ity to burn 50 tons per day of 
digested sludge filter cake at 75 per- 
cent moisture and 50 percent vola- 
tiles dry basis. The net hearth area 
is 845 sq. ft. The reported unit 
capacity is equivalent to 3.70 Ib. of 
moisture evaporated, 0.56 Ib. of 
solids consumed, and 4.26 Ib. of 
moisture and volatiles per square 
foot of net hearth area per hour. 
For 1950 the average feed rate was 
1.7 tons per hour of cake containing 
28.8 percent solids of which 38.4 per- 
cent were volatiles. This is equiva- 
lent to 2.87 lb. moisture evaporated, 
0.43 Ib. of solids consumed, and 3.32 
lb. of moisture and volatiles per sq. 
ft. of net hearth area per hour. 

Operating reports indicate that it 
is necessary to shut down this unit 
for 15 percent of the time in order 
to make repairs such as renewing 
rabble teeth and replacement of 
rabble arms 

An air preheater of the sectional 
plate type was originally installed 
with 2,484 sq. ft. of heating surface. 
All of the equipment within the pre- 
heater was removed after the incin- 
erator was placed in operation and 
the unit lined with firebrick so as to 
serve as a flue. The preheater be- 
came so caked up that it limited the 
passage of hot gases and greatly 
restricted the incinerator capacity. 

As originally installed, all of the 
rabble teeth on the arms over the 
upper hearth were directed so as to 
move the sludge toward the outer 


of Two Small Nichol’s Multiple Hearth Incinerators 


(Middletown, Conn.) 


edge. Two rabble teeth on each arm 
have been reversed so as to hold 
back some of the sludge cake and 
increase the drying time. Observa- 
tions have shown an unusually deep 
accumulation of sludge cake, well 
broken up and well mixed as a result 
of this minor change. Ordinarily the 
top two hearths in this unit are dry- 
ing hearths. The third and fourth 
hearths are combustion hearths and 
the fifth and sixth are for comple- 
tion of combustion and cooling off of 
the ash. 

Some of the heat from the exhaust 
gases is reclaimed under low-pres- 
sure steam boilers and used for heat- 
ing the plant buildings and the 
sludge digestion tanks. 

As in a number of other plants 
employing sluicing, ash handling has 
given considerable trouble at the Co- 
lumbus plant. Lime is used for 
sludge conditioning and has accumu- 
lated as CaCO ; in the ash hopper 
and in the ash lines to an extent 
requiring considerable work for re- 
moval. Clinkers have accumulated in 
the ash tanks and have been difficult 
to remove. This experience points to 
the desirability of having a quick- 
opening gate between the lower 
hearth and the ash hopper so that 
ash can be stored on the lower hearth 
while the work of removing clinkers 
and lime encrustations in the ash 
tank is carried on. Also clinkers find 
their way into the slurry pump, caus- 
ing serious cutting of the impeller 
and rubber lining. 

Difficulties with calcification in the 
wet ash discharge lines have led at 
Columbus to serious consideration of 











discharging the ash in a dry condi- 
tion. The operators are of the 
opinion that if wet ash from lime 
conditioning sludge must be pumped, 
ample provision should be provided 
for removal of encrustation and the 
pipeline should be readily accessible 
for cleaning operations. 

The incinerator chimney at Colum- 
bus includes a lined steel stack 
manufactured by Pratt Daniel and 
designed for a head induced by a 
cold air fan which acts as an injector. 
Cold air is forced into the stack near 
the restricted section so as to create 
a draft of up to 2 in. in the gases 
from the incinerator and boilers. The 
cold air induced-draft fan has a 
variable-speed drive and the draft 
can be governed within desirable 
limits. This arrangement eliminates 
a hot air induced-draft fan and pro- 
vides an excellent means for regula- 
tion of incinerator operation. 


Ashland, Ohio. 


The results of incineration of 
liquid sludge at Ashland, Ohio in 
a multiple-hearth unit have been re- 
ported by Laboon.* This unit is 9 
ft. 3 in. outside diameter. As initial- 
ly built it had four hearths. It was 
found advisable to add two hearths 
in order to incinerate concentrated 
liquid sludge in this unit. 

The results of 6 days of tests 
made during September and Novem- 
ber, 1947 have been given by Laboon. 
The unit was operated 140.33 hours, 
evaporated 146,499 Ib. of moisture, 
consumed 18,473 Ib. of volatiles, and 
passed 6,130 Ib. of ash during the 
period. The unit rate of operation 
was about 5.39 Ib. of moisture evap- 
orated and 0.68 Ib. of volatiles con- 
sumed per square foot net hearth 
area per hour. 


Summary. 

On the basis of operating experi- 
ence some of the features of design, 
construction, and operation of mul- 
tiple-hearth furnaces to be used for 
drying and incinerating sewage 
sludge requiring particular care fol- 
low: 

1. There should be ample capac- 
ity to discharge the products of dry- 
ing and combustion. The drop holes 
should be of such size as to pass the 
hot gases upward and the sludge 
downward without clogging and un- 
due loss of head. 


2. Preheaters are not necessary 


for economical incineration of raw 
sludge cake. 


*John F. Laboon, Sewage Works Enginecer- 
ing, 1949, p. 64 
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3. Preheaters if provided should 
be a type which can be cleaned with 
facility. An ample bypass should be 
provided for each preheater unit so 
that it may be cleaned while the 
incinerator unit remains in opera- 
tion. Preheaters of the closely 
spaced plate type are not satisfactory 
for this type of service. 

4. Adequate means should be pro- 
vided to permit an even rate of feed 
to the incinerator unit, particularly 
of moisture and combustibles. The 
rate of feeding relatively low vola- 
tile grit and relatively high volatile 
scum should be subject to fairly 
close control. 


5. The rabble arms and teeth in 
the combustion hearths should be of 
heat resisting alloys. The central 
shaft at combustion hearths should 
be suitably insulated. A_ liberal 
allowance should be made as to the 
extent to which combustion may 
proceed above and below the theo- 
retical average combustion zone, 

6. Consideration should be given 
to the protection of the incinerator 
stack against high temperature gases 
under certain conditions and against 
the corrosive action of acid and 
moisture under certain other condi- 
tions. 

7. The ash system should be de- 
signed for ready access. A shutoff 
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gate is desirable between the lower 
hearth and the ash system so that 
the latter may be worked on while 
the incinerator unit remains in oper- 
ation. Ash slurry discharge lines 
should be designed so that stoppages 
may be cleaned or encrustations re- 
moved. Duplicate ash discharge lines 
may be required in order to make it 
unnecessary to shut down the incin- 
erators while working on the ash 
line. 

8. Adequate ventilation should be 
provided in sludge drying and incin- 
erator buildings so that working 
conditions are not too uncomfort- 
able. 
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(The next article, now in prepara- 
tion, will deal with flash driers, 
rotary driers, and other types of 
sludge disposal equipment. ) 
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A Formula for Designing 
Settling Tanks 


Which Supports That Advocated by 
Poepel and Advanced by Keefer 


by CARROLL H. COBERLY, Consulting Engineer, Denver, Colo. 


WAS very much interested in the 

article on “Settling Tank Design” 
by C. T. Keefer of Baltimore and 
Prof. Poepel of Stuttgart, Germany, 
published in Water and Sewage 
Works magazine of October, 1950. I 
have also noted the attack on this 
article by Messrs. H. M. Gifft and J. 
E. McKee in the February, 1951 issue. 
My principal interest, of course, was 
the offering of an actual mathematical 
formula for the design of settling 
tanks. I consider Protessor Poepel’s 
formula to be absolutely correct and, 
for the following reasons 


Some Proof 


About 1935 I developed a formula 
by an entirely different method which 
is identical with Formula 16 in the 
Keefer-Poepel article. It has been ap- 
pled with the following results 

Case 1—In 1940 I built a sewage 
plant with two settling tanks based on 
my formula. They were five feet deep, 
to meet the requirements of the State 
Code of a 2-hour detention time, but 
had the proper area. This plant 
worked nicely and functioned to ef- 
fect a suspended solids removal of 
70% and BOD removal in a little 
less—about 608% 

Case 1]—In 1941 I built a circular 
settling tank on a water system. It 
was 1% feet deep at the overflow 
weir and two feet deep at the center 
It was impossible to get a test of sus- 
pended solids at either the influent or 
effluent end, for the water 
clear. At the end of twenty-four 
hours, however, there was % of an 
inch of sediment deposited, made up 
mostly of crawdads, worms, and 
carbonaceous matter. Another tank of 
the same kind is planned for this 
community, based on the performance 
of the first 

Case 11]—In 1942-43 I built two 
plants for the Army, with the settling 
tanks only five feet deep. Both pri- 
mary and secondary tanks having a 
record of suspended solids and BOD 
removal of 95 to 96% 

Case 1V—In 1947 I built a tank 
three feet deep that effected a sus- 
pended solids removal of from 50 to 
80% depending on the amount of 
flow 


Was sO 
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Case 1 —In 1949 I built a tank four 
feet deep that has shown a consistent 
removal of 75%, and better, of sus- 
pended solids. 

The examples stated above are con- 
crete proof of the correctness of the 
formulas of Prof. Poepel and that 
developed and employed independent- 
ly by the writer during the past 15 
years. 

Some Pertinent Considerations 

Settling is a mechanical process and 
must be considered from the stand- 
point of mechanics. There are many 
variables that influence settling. None 
of these, however, destroy the me- 
chanics of settling particles. Viscosity 
of water and sewage changes between 
summer and winter, or even during 
different times of the day. Auto- 
flocculation only increases the settling 
rate of the solids. Wandering currents 
can only be controlled mechanically. 
Different size of particles that change 
from hour to hour, convection cur- 
rents that may buoy up a particle— 
none of these things change the me- 
chanics 

In designing a settling tank it is 
only possible to design for one con- 
dition. This may be taken as the worst 
condition, or it may be taken as the 
average condition. 

The settling velocity of sewage 
particles follows Stokes’ law and 
Stokes’ law can be used for any one 
particular set of conditions, but it will 
not cover more than one range of 
conditions. It is rather out of place, 
then, to go through the effort of work- 
ing out the settling rate of a particle 
according to Stokes’ law when this 
solution may be entirely wrong dur- 
ing different times of the year and 
even during different times of the 
day. A close theoretical considera- 
tion of the problem under these con- 
ditions is impossible, excepting pos- 
sibly in a laboratory test where close 
observation is necessary. 

In considering the settling of par- 
ticles as a mechanical problem, the 
first question is answered by Stokes’ 
law—that any particle with a density 
greater than water has a definite set- 
tling rate and given sufficient time will 
settle to the bottom of the container. 


The next question: In a continuous 
flowing through tank there must be a 
velocity from the influent end to the 
effluent end and the length of tank 
divided by the velocity is the TIME. 


Two Forces to Consider 
and Design For 


You have two forces then—the set- 
tling rate of the particle and the flow- 
ing through velocity. Looking at the 
accompanying sketch, a particle start- 
ing at position A with a settling rate 
of H and a velocity of V will follow 
the resultant of these two forces and 
will reach the point B at the end of 
Time (T). D, then, equals the thick- 
ness of current to get the particle out 
of the flow or HT. If the velocity is 
cut in half, L divided by V will be 
twice the original time. A particle 
will settle 2H and the thickness of 
flow will be 2D and the particle is out 
of the current at exactly the same for- 
word position that it was before. From 
this, it follows that velocity has no in- 
fluence on the removal of particles 
from the flow. This is borne out in 
the formula; one condition supports 
the other. 

Control of velocity in a settling 
tank is impossible. It is very easy 
to demonstrate that velocity varies in 
different parts. If the kinetic energy 
of the influent is greater than the en- 
ergy gradient of the tank, this excess 
energy must be dissipated in some 
way. It is customary to use baffles to 
do this. If the baffles are properly set, 
the excess energy will have little influ- 
ence on the settling compartment. It 
is seldom, however, that baffles are 
able to completely control and dissi- 
pate this energy. The result is that 
wandering currents are set up in the 
settling portions of the tank and these 
wandering currents are liable to chan- 
nelize the flow from one end of the 
tank to the other, and even at times 
cause reverse currents. 

Wind currents also definitely chan- 
nelize the flow, especially in a circular 
tank. A tank with a level overflow 
weir will have a greater depth of over- 
flow on the side away from the wind 
and no flow on the windward side. 
This is a condition that cannot be 
avoided in large open-air tanks. 

The idea of having portholes for 
the flow to enter the tank at different 
positions vertically has only the ad- 
vantage of dissipating the excess en- 
ergy. It probably does slow the veloc- 
ity down in the tank, but as shown 
before, this does not help the settling. 
Area is the only thing to be consid- 
ered in the design of a settling tank. 
Theoretical detention time does not 
mean a thing. 

It is quite obvious (and observ- 
able) that a tank with an influent baf- 
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fle and an effluent baffle to hold the 
grease back creates in a certain por- 
tion of the upper part of the tank 
practically no flow whatever. It is also 
true that the velocity should not reach 
down into the zone of compacting 
sludge. There is, then, only a certain 
proportion of the tank that can and 
should be in motion. The thinner this 
portion, the better the results in the 
percentage of removals, and the less 
danger there will be of undesirable 
bacterial action occurring. 

During the winter when the influ- 
ent is at a higher temperature than the 
atmosphere, there is bound to be a 
certain amount of convection cur- 
rents that definitely hinder settling, 
if the influent under baffles 
and enters the settling compartment at 
some point below the surface. During 
the winter the viscosity is also greater, 
slowing the settling rate of the par- 
ticle over what it is in the summer. 

Most of the variables have a ten- 
dency to reduce the efficiency of a set- 


passes 


Order Diameter 
Gravel 10 
Coarse sand 1 

Fine sand 0.1 
Silt 0.01 
Bacteria 0.001 


Westchester County and 
New York's Water Cushe 


Although New York's reservoirs 
are now running over and the specter 
of water shortage and rationing seems 
dim in the past, the Westchester Wa- 
ter Works Conference has just issued 
a study of the “Influence on West- 
chester County of the New York 
Water Supply System.” 

Lying immediately to the north of 
New York City and containing many 
of the commuters to the metropolis, 
Westchester County now uses ap- 
proximately 61 mgd. of water of 
which slightly more than 50 per cent 
is purchased from the New York City 


tling tank, and none of these appear 
in theoretical calculations. 


The Formula Employed 


The following formula, which was 
employed in the cases cited, is based 
on the fundamental conditions : 

Q = quantity of flow in cu. ft./sec 

Vv velocity through tank in ft 

D = the depth of flow 

L the length of tank 

H = the settling rate of particle 
Ww the width of tank 

T time of flow through tank 
Q= VDW 
L 


(2) — 


V 


sec 


(1) 


D 
(3) TH or T — 
H 


LH 
or D — 
Vv H V 


Then, substituting for D in No 
VLHW 
V 


L D 
(4) 


(5) 


Settling Rate 
mm/sec. 

1000 

100 0.328 
8 0.026 
0.154 0.000505 
0.00154 0.00000505 


Settling Rate 
ft./sec. 


supply. Two out of six cities in the 
county depend entirely on New York 
City water; 8 out of 22 villages de- 
pend on New York, and 4 out of 16 
towns depend entirely on the New 
York supply. Other cities, villages 
and towns depend in part on New 
York’s supply. 

This is the fourth in a series of 
reports on the subject; the first, in 
Nov. 1949, dealt with water supply 
systems in Westchester Co.; the sec- 
ond, in Mar. 1950 dealt with the 
answers to a water resources question- 
naire; the third, in July 1950, was a 
study of water consumption in the 
county. The fifth report in this series 


V cancels out and the final formula is— 
(6) Q LHW; LW area of tank. 

In the accompanying sketches, if 
a particle starts at the top and the be- 
ginning of the flow (as at A), it will 
follow the resultant of two forces 
the velocity through the tank in a 
horizontal position and the settling 
rate of the particle in a vertical posi- 
tion. The total distance that the par- 
ticle has settled (B) at the overflow 
end of the tank is equal to “D” and 
should be the thickness of the flow 
passing through the tank. The for- 
mula is developed from these con- 
siderations. 

rhe settling race of the particle is 
the rate as given by Stokes’ Law. If 
this is expressed in feet per second 
and the quantity of flow is expressed 
in cubic feet per second, the area of 
the tank required can be directly 
found by dividing the settling rate of 
the particle into the quantity of flow. 

The following proposition develops 
from this logic. The surface of the 
tank remains constant for any given 
settling rate of particle. 

The shape and thickness of current 
through the tank are dependent on the 
kinetic energy entering the tank, 


will explore a possible unified water 
system for the county, and the sixth 
will cover water resources in the 
county. 

These reports are being prepared 
by the Water Resources Committee 
of the Westchester Water Works 
Conference. The committee consists 
of A. E. Kassay, Supt. of Water and 
Sewers, North Tarrytown; James R. 
Losee, Village Engr., and Supt. of 
Water & Sewers, Tarrytown, and 
Arthur Richards, Village Engineer, 
Larchmont. Copies of the report may 
be obtained from the Committee office 
in the County Office Building, White 
Plains, N. Y. 
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New Jersey Sewage 
& Ind. Wastes Assn. 


36th Meeting Held In Atlantic City 


OR the first time in_ thirty-six 

years, the New Jersey Sewage & 
Industrial Wastes Assn. held an an 
nual meeting outside of Trenton, N.J., 
when it met at Atlantic City on Mar. 
14-16. It had been necessary to 
change the constitution of the associ 
ation in order to have the meeting in 
any city but Trenton. Because of the 
long standing tradition of meeting in 
the capital, there had been consider 


| Vice 


able speculation as to whether or not 
the attendance would match the pre- 
vious year, and during the meeting 
many persons kept the registration 
desk busy answering the question, 
“What's the registration, now ?” 

By the end of the three day session, 
the total registration reached 306, 
forty-five short of the previous year, 
but still a satisfactory number for this 
experiment. As a result of the good 
turn-out, plans were made to hold 
the meeting in Atlantic City again 
next year. There were nineteen ex- 
hibitors at the meeting 

Moderators at the several sessions 
were: John Struss, President, NJS & 
IWA, Supt. of Sewage Treatment, 
Wildwood, N.J.; Paul Molitor, Jr., 
Second Vice Pres.. NJS & IWA, 
Supt., Sewage Treatment, Tri-Boro 
Sewage Treatment Plant, Rutherford. 
N.J.; Sol Seid, First Vice Pres., 
NJS & IWA, Supervisor, Dept. of 
Public Works, New Brunswick, N.].; 
and P. N. Daniels, San. Engr., City 
of Trenton 


Business Session 

Officers of the NJS & IWA are 
elected for a two year term and last 
year’s elected officials hold over, ex- 
cept for the Secretary-Treasurer, who 
is elected yearly. As _ heretofore, 
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Pres.) 


Micuaet S. Kacuorsky, Supt. Man- 
ville, N.J., was unanimously elected 
to that office. 

Also elected at the business session 
was Harry P. Crort, Retired Chief, 
N.J. Dept. of Health, who becomes 
a member of the association execu- 
tive committee. Henry VAN Der 
Viet, Supt., Sewage Treatment, 
Maywood, N.J., was elected as Di- 
rector of the Federation. He will take 


N. J. Association Brass Hats 


John Struss 


(President) 


his seat on the Board of Directors at 
the end of the St. Paul Meeting of 
the Federation and will replace Louis 
J. Fontanelli, Supt. of the Rahway 
Plant 

Worcester, Mass. Film 

“CONSTRUCTION FiLm oF WoRCEs- 
reR, Mass. SewaGe TREATMENT 
PLant,” by John L. Hayden, Cons. 
Engr., Hayden, Harding & Buchanan, 
Boston, Mass. 

Sefore the actual presentation of 
the film, Mr. Hayden explained that 
Worcester is the largest industrial city 
not on a principal waterway. Pickling 
wastes from steel and wire industries 
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has constituted the worst industrial 
waste problem. So heavy was the dis- 
charge of iron wastes to the sewer that 
the trickling filters became clogged 
with iron oxide from top to bottom 
of the 10 ft. filters. Ponding was so 
severe that the filters were practically 
inoperable. 

Cooperative study with the indus- 
tries showed that a cheap method of 
disposal of strong pickling liquor 
could be effected by hauling the strong 
waste to a spoil land. Rubber lined 
tank trucks are used. The method 
has been in use now for three years 
and is quite successful. 

Mr. Hayden then showed the mo- 
tion picture which vividly depicted the 
problem of the plugged filters and 
showed how the plant was redesigned 
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and rebuilt, with several filters being 
constructed right in the old filters plus 
an additional number of new filters. 
Industrial-Municipal Cooperation 
“An EXAMPLE OF COOPERATION 
BETWEEN INDUSTRY AND A MUNICI- 
PAL SEWAGE TREATMENT PLANT,” by 
L. W. Stieger, Chem. Engr., May- 
wood Chemical Works, and Henry 
Van Der Vliet, Supt., Sewage Treat- 
ment, Maywood, N.]. 
Mr. Van Der Vliet described the 
problem of a small community in 
which the sewage is dominated by the 
industrial waste load of a cauple of 
chemical industries. It was the old 
story of growth through the years, 
of both the community and the indus- 
trial waste load. In recent years, the 
city and the industries have attacked 
the problem together, with the indus- 
tries reducing the load by bottling 
up wastes, and the municipality en- 
larging its facilities to handle the com- 
bined domestic and industrial waste. 


Small Sewage Flows 

“Tue ProptemM oF HANDLING 
Smatt Sewace Fiows” by L. J. 
Nemecsek, Engineer, Ralph B. Carter 
Co., Hackensack, N.J. 

Mr. Nemecsek mentioned six points 
as desirable factors in handling small 
sewage flows: 








1. Elimination of the bar screen is de- 
sirable to avoid the necessity for handling 
screenings. 

2. The equipment for handling the small 
flows should not be aggravated by the pres- 
ence of solid matter 

3. Elimination of wet or dry wells has 
many distinctive advantages in small pump- 
ing station operation. 

4. The equipment for handling the sew 
age flow should have a positive discharge 
under all conditions 
5. Facilities for handling sewage flows 
should be such that all odor is eliminated 

6. The capacity of the equipment for 
handling small flows should be highly 
flexible. 


With these points in mind, Mr. 
Nemecsek proceeded to explain to the 
audience how the pneumatic ejector 
embodies all of these desirable fea- 
tures; he particularly referred to the 
ejector manufactured by the R. B. 


». 
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Carter Co. and displayed in the exhibit 
hall. 


Digester Heating 

“EXTERNAL HEATING oF DiGEst- 
ERS” by Paul J. Cerny, Engineer, The 
Dorr Co., Stamford, Conn. 

By the use of slides, Mr. Cerny 
showed the construction and opera- 
tion of the Dorr Spiral Heat Ex- 
changer for the external heating of 
sewage sludge in digestion. Among 
the points mentioned in his discus- 
sion, Mr. Cerny brought out that ex- 
ternal heating affords greater control 
of digestion tank heating; further- 
more, such heating is less costly than 
heating digestion tanks with internal 
coils, both as to installation and total 
maintenance. Several companies now 
offer external heat exchangers 


New Plant Problems 

“BREAKING IN A NEW SEWAGE 
TREATMENT PLant” by Calvin Ellis, 
Supt. of Public Works, Moorestown, 
N.J. 

Mr. Ellis reviewed the problem that 
had existed for many years whereby 
a heavy pollution load on a_ small 
creek had resulted in sludge banks, 
with their attendant odors and other 
noisome conditions. To eliminate this 
problem a sewage treatment plant was 
constructed to afford combined sedi- 
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mentation and digestion, trickling 
filters, and chlorination. The digestion 
is unheated and the sludge is to be 
filtered on a Komline-Sanderson 
Coiled Spring Vacuum Filter and 
burned with the local refuse. 

Mr. Ellis vividly told of the prob- 
lems encountered in starting this 
plant. It seemed as though everything 
went wrong; the chief operator be- 
came ill and was not available for a 
long period of time during the break- 
in operations ; storm water was more 
than had been anticipated and connec- 
tions to roof drains had to be removed 
from the sewers ; sewers had to be dug 
up; sticks from the sewers interfered 
with the operation of the comminu- 
tors; the digesters foamed ; the sludge 
beds were overloaded.—Truly, the lot 
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of the man who starts a new sewage 
plant is not a happy one. 


Dow Chemical Co. Film 

One of the most outstanding motion 
picture presentations of the problem 
of industrial waste treatment was 
shown in the film, “Arr, WATER, AND 
INDUSTRY” prepared by the Dow 
Chemical Co. of Midland, Mich. To 
those persons familiar with the work 
of this company in its attack on the 
problem of industrial wastes, the film 
was a dramatic record of the success 
of Tom Powers, Waste Disposal En- 
gineer of that company. The film is 
more than just a pictorial record of 
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how the problems at Midland are 
solved ; it is an excellent piece of pub- 
lic relations material that would be of 
interest to persons interested in mu- 
nicipal sewage problems as well as 
those of industry. (This reporter rec- 
ommends that other sewage and in- 
dustrial wastes associations obtain this 
film for showing at their meetings.) 


Comminutors 


“WoRTHINGTON COMMINUTORS 
ILLUSTRATED” by J. P. Messina and 
R. Griswold, Engineers, Worthington 
Pump and Machinery Corp., Har- 
rison, N. J. 

Mr. Messina showed slides of the 
Worthington Comminutor and pointed 
out that this type of equipment re- 
places hand raked screens in sewage 
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Dept 
NJ 
plant; it also eliminated the need for 
mechanically raked screens and the 
problem of disposal of those screen- 
ings. Comminutors require that grit 
be removed before the sewage passes 

through the unit. 

Features of the Worthington unit 
include: easy installation in a straight 
channel; (i.e. no special forming of 
the channel) and ease of removal of 
the blades. The illustrations showed 
the design, construction, and operation 
of the unit. 


Operator Training 

“TWENTY-Two YEARS or TRAIN- 
ING SEWAGE PLANT Operators” by 
Bb. I. Corson, Instructor, Camden 
County Vocational School. 

Mr. Corson started his course in 
sewage plant operation training be- 
cause of the interest shown during his 
early course on water plant operation. 
For 22 years he has conducted night 
classes on the subject in the only 
school of its kind that is open to the 
public. The course originally consisted 
of simple laboratory exercises and 
class room work, but now it consists 
of one 3-hour class-lab. in chemistry 
and biology, and one 2-hour class in 
hydraulics, weekly over a period of 
two years. One hundred twenty hours 
are required for graduation in the two 
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year period. To date, 150 persons have 
enrolled, 20 have graduated, and 20 
more have obtained state licenses for 
sewage plant operation without having 
graduated from the course. 


Mr. Corson told of the change in 
type of student over the years and ex- 
plained the problem of teaching both 
theory and practice together. He em- 
phasized the fact that there is no good 
text-book for that purpose. He hopes 
one will be written because he expects 
part time classes to be around for a 
long time 


Industrial Wastes—A Philosophy 


“INDUSTRIAL Wastes—A WormMs- 
EYE View” by L. L. Hedgepeth, Tech- 
nical Consultant, Caleo Chemical Div., 


{rrangements 


American Cyanamid Corp., Bound 
Brook, N.] 

Although Mr. Hedgepeth opened 
his talk with a recounting of some of 
the approaches of his company to the 
problems and some of the results, he 
devoted the principal part of his talk 
to expressing his own opinions as to a 
philosophy of industrial waste pollu 
tion abatement 

Much of Calco’s work to date has 
been to study new methods of waste 
treatment as well as new adaptations 
of old methods and to study possibili- 
ties of waste elimination. They have, 
for example, learned to strip color 
from wastes with chlorine, to remove 
B.O.D. by chemical precipitation, to 
treat some wastes on trickling filters, 
to obtain 90 per cent removal of 
B.O.D. of some wastes by lagooning 
at a neutral pH, to discharge some 
wastes to deep underground brine 
pools, and other techniques. These 
approaches all look promising 

Speaking for himself, Mr. Hedge- 
peth remarked that after many years 
of looking up the tail pipes of indus 
try, he still could see no glamour in 
industrial waste treatment per se. In 
dustrial waste has a massive and debil- 
itating influence on streams in this 
country. The reason: poor location of 
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plants on streams with respect to the 
ability of the stream to accept the 
waste load. 

It is well understood that liquid 
wastes can only be eliminated by the 
substitution of anhydrous manufac- 
turing processes or by shutting down 
the plants. Neither of these can be 
done entirely and therefore it must be 
recognized that the plants must have 
water, but it should be recognized 
also, that the stream must be protected 
from over-loading. 

According to Mr. Hedgepeth, the 
responsibility rests not only on the in- 
dustry, and the public which wants a 
payroll, but also on our profession as 
sanitary engineers. He deplored. the 
fact that our profession has been given 
to pious platitudes on the one hand 
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while condoning gross pollution on the 
other. We are torn between economics 
and the stream ; but as Prof. Velz has 
pointed out, the stream is a stern 
banker and won't allow a default on 
the payment of oxygen. 

Mr. Hedgepeth feels that too often 
a study, either the first or a repetition, 
reveals only what we already know, 
that dilution is the only answer. As a 
result we have recognized the reality 
where dilution is not sufficient, and, 
knowing that we cannot shut down the 
plant, we have let the stream remain 
polluted ; or we have passed a law say- 
ing the stream cannot be polluted but 
have not enforced the law because in 
reality the pollution cannot be abated. 

The trouble, says Mr. Hedgepeth, 
is with sanitary engineers. Industrial 
management and municipal manage- 
ment don’t know the answer, but 
sanitary engineers do know the an- 
swer. We should recognize that con- 
servation transcends economics and 
we have an obligation to recognize that 
fact. Unless we do, we shall always 
end up with a compromise between 
wise use and abuse—and we shall 
always be behind in our fight for pol- 
lution abatement 

The problem can’t be resolved with 
mere pencil and paper, we have a sell- 


ing job to do. The government can't 
do it, even under Public Law 845. 
We as a profession are slipping back- 
wards in our attempts to solve the 
pollution problem especially now in 
this time of rearming. Mr. Hedgepeth 
called for rearming and conservation 
to go hand in hand. Publicity and pub- 
lic relations are commendable and de- 
sirable but “you can’t talk industrial 
wastes out of streams.” 

The realistic approach is to plan for 
plant relocations where possible, to 
locate new plants where water is avail- 
able if necessary, to control manufac- 
turing to eliminate as much waste as 
possible, and to treat the effluents of 
plants before they enter a stream. It 
should be our policy as engineers in 
this field to keep present streams clean 


P. N. Daniels J. J. Horgan 


San. Engr Sales Mar 
Trenton R. B. Carter Cx 
NJ Hackensack, NJ 

( Execute) (Program) 


where they are clean, to reduce pres- 
ent pollution, and to avoid future pol- 
lution by sensible planning. If we do, 
we can solve the problems that con- 
front the nation in regard to water 
pollution ; if we don’t follow this poli- 
cy, we shall continue to lag in our 
efforts. 


Camden's Program 


“CAMDEN’S INTERCEPTING SEWER 
AND SEWAGE TREATMENT PROGRAM” 
by C. A. Emerson, Consulting Engi- 
neer, Havens and Emerson, New 
York, N.Y. 

In the absence of Mr. Emerson, the 
paper was read by Walter A. Leach 
of Mr. Emerson's office. The paper 
reviewed the problem at Camden and 
described the basis for design includ- 
ing such problems as_ infiltration, 
storm water, industrial wastes and 
other factors. 

The interceptors are designed to 
carry 110 per cent of the maximum 
flow estimated for the year 2000 A.D. 
(90.6 mgd.) There are to be two treat- 
ment plants, the main plant having a 
design flow capacity of 53 mgd., while 
the small plant has a flow of 3.9 mgd. 
The small plant will have an activated 
sludge treatment process, the main 
plant will be of the trickling filter type. 
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Federation Report 

EaRNEst Boyce, Head, Dept. of 
Civ. Engr., and Prof. of San. Engr., 
University of Michigan, Ann Arbor, 
spoke as the representative of the Fed- 
eration in his capacity of Vice Presi- 
dent of the Fed. Sew. & Ind. Wastes 
\ssns. Prof. Boyce reviewed the early 
organization meeting of the Federa- 
tion held in Trenton 23 years ago. He 
also spoke on some of the work now 
being done by the Federation and its 
committees and of plans for the 
future. 


Operators and Clean Streams 

“New Jersey SEWAGE TREATMENT 
PLANT OPERATORS IN THE STATE 
Pustic HEALTH ProGrRam” by Robt. 
Shaw, Acting Chief Engr., Bur. Pub. 
Health Engng., State Dept. of Health, 
Trenton, N.J 

Mr. Shaw called attention to the 
importance of the plant operator to 
the clean stream program of the State. 
He explained the reasons for the 
change in availability of help to the 
operators during the war. He also told 
how the reorganization of the depart- 
ment and the setting up of five dis- 
tricts would once again bring the 
Health Department engineers into 
closer contact with the sewage plant 
operators of the State 
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pAY” by Dominic J. Cestoni, Waste 
Disposal Engineer, Merck and Co.; 
Rahway, N.J. 

Pointing out that sometimes air pol- 
lution abatement leads to water pollu- 
tion, Mr. Cestoni went on to discuss 
the ramifications of the subject of air 
pollution. That there must be coopera- 
tion between the public and industry is 
evident, but the approach to air pollu- 
tion abatement is still so infant that as 
yet there are no yardsticks as to what 
constitutes pollution. Obviously the 
air cannot be overloaded just as is the 
case with streams, but the real prob- 
lem is the effect of the discharge on 
the immediate area. 

How to evaluate the nuisance factor 
is the first stumbling block in air pollu- 
tion abatement. It is not necessarily, 
what is the contamination, but how it 
may interact with other air-borne pol- 
lution and what effect it has on people. 
Actually the problem of air pollution 
abatement is to minimize discharges to 
a level acceptable to unpredictable 
human beings. 

To illustrate some of his points, Mr. 
Cestoni cited the Los Angeles smog 
problem and the famous Donora, Pa., 
incident. In the latter case, a thorough 
study of the problem (created by in- 
version of the air) made no positive 
recommendations; all that could be 
said was that the chemical discharges 
to the atmosphere should be mini- 
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mized; no level was given. The air 
pollution abatement problem is defi- 
nitely in its infancy but no doubt 
sanitary engineers will find it more 
and more in their province in the 
future. 


Raritan Valley Trunk Sewer 

“Tue Raritan VALLEY TRUNK 
Sewer System” by George F. Smith,§ 
Chairman, Middlesex County Sewer-] 
age Authority, and President, Johnson 
and Johnson, New Brunswick, N.J. 

Although Mr. Smith had spoken on 
the same subject two years ago in 
Trenton, he now had definite progress 
to report. He did so by first reviewing 
the history of the Raritan River and™ 
its pollution since 1915. Now, there 
has been formed a Sewerage Author- 
ity, preliminary studies have been 
completed, engineers’ plans are being 
prepared, and the next steps in the 
program are blueprinted. 

All recent studies have pointed to 
the solution of the problem by a trunk 
sewer to accept all of the domestic and 
industrial waste along the Raritat 
River. The proper location of the out 
let has been ascertained. Methods fo 
treatment of the combined waste at 
the end of the trunk sewer have been 
investigated. There is no doubt in the 
minds of the Authority as to the over- 
all plan for handling the problem. The 
engineers plans will be presented to 
the Authority in April; the next step 
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will be to contact the several industries 
in the Valley (they will contribute 65 
per cent of the total waste) and the 
communities and to sign contracts for 
the use of the system. Thereafter the 
Authority will proceed to float sewer 
revenue bonds, advertise for bids on 
the contracts, and start construction. 
Mr. Smith hopes that the system will 
be complete and in operation in late 
1953 

Discussion of the subject was af- 
forded by E. Merritt. SEABERG, 
Chairman of the Bergen County Sewer 
Authority and Mayor of Tenafly, N.] 
Mr. Seaburg recounted some of the 
problems of building a trunk sewer in 
Bergen County and of obtaining the 
necessary contracts with the contribu- 
ting cities. In spite of the problems 
involved, the plan has gone through 


The Delaware River 
Basin Project 

\ highly interesting and very at- 
tractive brochure has been issued by 
the Interstate Commission on the 
Delaware River Basin, commonly 
known as INCODEL. This brochure 
is published in the interest of setting 
forth the story of the proposed “in- 
interstate water project” 
which will make the waters of the 
Delaware River have the greatest 
service to the greatest number of per- 
sons of any water system in the world 


tegrated 


This is the proposed water supply 
system and control of flood and salt 
waters which was featyred in papers 
presented at the Philadelphia meeting 
of AWWA last May. Prepared strict 
ly as a public relations and promotion 
piece this brochure, nevertheless, pre- 
sents the problem and its proposed 
solution in a very readable manner 

For copies of this brochure, write 
to James H. Allen, Executive Secre- 
‘ Engr., INCODEL, 
Station Bldg., Phila- 


tary and Chief 
581 Broad St 
delphia, Pa 


$= ——_— 


Alabama Water & Sewage 
School Scheduled for June 


The Alabama Water & Sewage 
Assn. will hold its annual meeting and 
short school in June, at the University 
of Alabama, Tuscaloosa, Ala. The 
short school will be held from June 11 
to 14 with examinations for Classes 
IT, III, and TV water works operators 
certification (voluntary) on the after 
noon of Tune 14th. Courses will also 
be given for sewage plant operators, 
but as yet no provision has been made 
for a certification plan for sewage 
works operators. 
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and the system will be operating with- 
in the year. 

The first phase of the program was 
for 11 cities, the second stage will take 
in 29 more municipalities. While the 
cost of floating the bond issue was 
higher than expected (because of the 
newness of the type of bonds in N.J.), 
refunding is expected to lower the 
financing costs appreciably. Where 
contributory communities have their 
own sewage plant at present, they will 
be reimbursed to the extent of the 
remaining indebtedness on such 
plants. Because of increased costs, the 
service charge will be $132 per mil. 
gal. instead of the anticipated charge 
of about $100. 


Operators’ Symposium 


Under the leadership of P. N. 


The annual meeting and banquet of 
the association will be held on June 
15th. Papers on fluoridation and na- 
tional defense will be presented. 


— 


U.S.P.H.S. Announces 
Exams. for 
Sanitary Engrs. 


Competitive examinations for the 
appointment of officers as Sanitary 
Engineers in the Regular Commis- 
sioned Corps of the U. S. Public 
Health Service will be held in various 
cities throughout the country on Au- 
gust 6, 7, and 8, 1951. The examina- 
tion will include professional written 
tests, an oral interview, and a physical 
examination. Completed applications 
must be in the Washington office of 
the Service by July 9, 1951. 

Appointments are permanent and 
provide opportunities for career serv- 
ice in research and public health ac- 
tivities. Appointments will be made 
in the grades of Assistant and Senior 
Assistant, equivalent to Navy ranks 
of Lieutenant (j.g.) and Lieutenant, 
respectively. Entrance pay for an 
officer with dependents is $4486 in the 
Assistant grade and $5346 in the 
Senior Assistant grade, including 
rental and subsistence allowance. Ap- 
plicants must have a bachelor’s degree 
in engineering, preferably in civil, 
sanitary, or chemical engineering, and 
by May 1952 must have completed 
a total of at least three additional 
years of professional training and/or 
experience. At least two years of the 
required experience must have been 
in public health or an acceptable re- 
lated field. 

For application forms and addi- 
tional information write to: Surgeon 
General, U. S. Public Health Service, 


Dantes, Sanitary Engineer, City of 
Trenton, N.J., an operators’ breakfast 
and symposium was held on the last 
morning of the session. More than 150 
persons attended. 


Antuony Leanuey, Public Health 
Engineer, State Dept. of Health, 
spoke on the New Jersey Sewage 
Operators Licensing Law. Following 
his talk he conducted a question and 
answer period on the subject. 


M. S. Kacuorsky, Borough Engi- 
neer, Manville, N.J. presented the 
latest information on the procurement 
of supplies under D.O. orders. He 
also passed out copies of the brochure 
which answers many of the questions 
asked in respect to the subject of 
materials procurement under the Na- 
tional Production Act. 


Federal Security Agency, Washing- 
ton 25, D.C., Attention: Div. of 
Comm. Officers, Desk (A). 


<i 
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12th Illinois Sewage 
Short Course 


The Sanitary Water Board of the 
State of Illinois sponsored the twelfth 
Short Course for Sewage Works 
Operators, held on April 2 to 6 at the 
University of Illinois in Urbana. 
Known as the “College of Sewage 
Works Knowledge”, this short course 
has previously drawn 224 students. 
Heading up the instructional staff 
were Prof. H. E. Babbitt, Prof. of 
San. Engr., and J. C. Dietz, Asst. 
Prof. of Civ. Engr. of the University 
of Illinois. 

Instruction consisted of three lec- 
tures each morning with a one hour 
discussion period each afternoon fol- 
lowed by basic instruction in labora- 
tory methods. 





aattiin 
> 


So. Carolina Water and 
Sewage Short Course 


The annual short course of the So. 
Carolina Water and Sewage Works 
Assn. was held at Clemson College on 
Mar. 22, 23, and 24. 

There were four divisions of the 
short school, as follows: Sewage Di- 
vision—Classes A and B; Sewage 
Division—Classes C and D; Well 
Supply Division ; and Surface Water 
Division. 

Topics included a wide variety of 
interests from “Elements of Elec- 
tricity” and “Outline of Bacteriology 
and Chemistry” to “Construction, 
Operation and Testing of Cold Water 
Meters” and “The Mechanics of Fil- 


ter Operation.” 











Purdue Industrial Waste Conference 


Second Installment 


HE first installment of the report 
on the 6th Purdue Industrial 
Waste Conference appeared in the 
April issue of Water & Sewage 
Works. This second installment re- 
views a number of the technical pa- 
pers presented at that meeting. In- 
asmuch as it was impossible to cover 
all of the 54 papers presented, the 
material chosen for reporting was se- 
lected on the basis of being repre- 
sentative of the varied interests in 
industrial waste and its treatment. 

As recounted in the previous issue, 
the nearly 400 persons attending came 
from 27 states and Canada. As in 
the case of the previous five meetings, 
the interest in this meeting again at- 
tested to the importance and success 
of the conferences. 


Legal Problems 


“Some Lecat Aspects or INpus- 
rRIAL Waste Prosiems,” by John 
H. Murdoch, Jr., Vice Pres. and 
Counsel, American Water Works 
Service Co., Inc., Philadelphia, Pa. 

Mr. Murdoch showed how certain 
fundamental legal principles are in- 
volved in attempts to solve the com- 
plicated problems of waste disposal 
and regulation. By means of two 
hypothetical cases, involving these 
principles, Mr. Murdoch explained 
to his listeners not only the princi- 
ples involved but possible common 
law remedies. He also discussed po- 
lice power legislation and how. it can 
be used in conjunction with the com- 
mon law, and he concluded with a 
general scheme for water pollution 
control police power legislation. 

The purpose of such legislation is 
to protect and advance the health, 
safety, and general welfare by pro- 
tecting the waters of the state. 
Everyone must understand that no 
industry or community has a prop- 
erty right, or any right, against the 
expressed wish of the state, to pollute 
the waters of the state. While such 
pollution may have been overlooked 
in the past or even condoned, it was 
never approved and such pollution 
must be abated for the benefit of 
health and welfare of the people as 
well as the industries themselves. 
Where pressure is necessary it is 
best exerted through sound legisla- 
tion 


Insecticide Effects on Water 

“Britz on Insects Creates Wa- 
TER Prostems,” by L. F. Warrick, 
Chief, Technical Service Branch, Div. 


of Water Pollution Control, U.S. 
Public Health Service, Washington, 
D.C. 

Mr. Warrick presented a number 
of slides and a motion picture show- 
ing cotton dusting operations in the 
northern part of Alabama during the 


Hosts 


Don E. Bloodgood F.L. Hovde 


Prof. San. Engr 
Purdue Univ 
Lafayette, Ind. Lafayette, I 
(Photos taken at luncheon by Wm. Haslett, Assn. 
of Amer. Railroads) 


summer of 1950 and the water prob- 
lems created by this “chemical war- 
fare” against the boll weevil. 

Sparked by the local county agri- 
cultural bureaus, 80 to 95 per cent of 
the cotton growers participated over 
an area of 419,500 acres in eight 
counties. The amount of insecticides 
used varied, but averaged 63 Ib. per 
acre, or more than 26,000,000 Ib. A 
wide variety of formulas were used, 
but the most prevalent were benzene 
hexachloride and toxaphene. Aldrin 
was also used in limited amounts. 
Climatological conditions favoring 
survival of the boll weevil dictated the 
“blitz” attempts. 

Rains, both intermittent and suc- 
cessive, washed much of the chemicals 
into the streams with disastrous ef- 
fects on the fish and aquatic life; 
sediment in blitzed areas was toxic 
to fish months later. 

In public water supplies normal 
water treatment processes (coagula- 
tion and sedimentation) are believed 
to have helped remove insecticides 
that are relatively insoluble. 

In spite of this extremely high dos- 
age of chemicals, the boll weevil dam- 
age reduced the cotton crop to about 
50 per cent of normal. Growers felt, 
however, that there would have been 
no crop at all without the insecticide 
treatment. 

Mr. Warrick pointed out that 
stream pollution resulting from the 
use of organic insecticides in agricul- 
ture may become a serious problem, 


and he concluded that recommenda- 
tions in respect to chemicals now used 
for control of cotton insects should be 
re-evaluated in an attempt to prevent 
similar occurrences. 


Small Packing Plant 


“DESIGN AND OPERATION 
Waste TREATMENT PLANT OF A 
Smact PackinG Piant” by Allen 
H. Wymore, San. Engr., Burns and 
McDonald, Kansas City, Mo. 

For a small plant with 50 em- 
ployees killing an equivalent of ap- 
proximately 36 cattle or 120 hogs a 
day, waste treatment presents a prob- 
lem even though paunch manure is 
hauled away and general cleanliness 
and good housekeeping are observed. 

For a small space, Mr. Wymore 
designed a plant to handle 83 gpm. for 
8 hours with a primary detention of 
1% hours. The accompanying sketch 
shows how it was done. Both the 
clarifier and filter are two stage in one 
unit, one half of the clarifier is a pri- 
mary settling tank discharging to a 
primary filter (inner circle) and the 
other half of the clarifier is a second- 
ary clarifier discharging partly to a 
secondary filter (annular ring) and 
partly to the plant effluent. Recircula- 
tion is practiced as shown in the dia- 
gram.' The clarifier is a Dorr Clari- 
gester in which digestion takes plant 
below the settling zone. 

Under present operating conditions 
the flow averages about 27 gpm. or 
32 per cent of capacity. Raw sus- 
pended solids averaging approx. 500 
ppm. are reduced to about half that 
amonunt. Raw B.O.D. averaging about 
700 ppm. is reduced to about 135 
ppm. although varying rather widely 
from 60 to 300 ppm. in seven tests. 
Operation of the plant is considered 
successful. The plant cost $50,000. 


Chlorinating Phenols 


OF A 


“CHLORINATION OF PHENOL BEAR- 


ING Ruspper Wastes” by N. S. 
Chamberlin, Chem., Tech. Serv. Div., 
Wallace and Tiernan, Newark, N.J. 
and Warren Sechrist, Chief Chemist, 
Pequannoc Rubber Co., Butler, N.J. 

Mr. Sechrist presented the paper 
and reviewed the processes for rubber 
reclaiming and the sources and types 
of waste, acid, chloride and caustic. 

Chemical composition and strength 
of the wastes vary as shown in the ac- 
companying table. 

During the studies, several differ- 
ent types of treatment were tried in- 
cluding pretreatment with settling 
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alone, coagulation with alum, ferric 
chloride, and copperas, followed by 
chlorination. Results varied. From 
the results of the pilot plant study it 
was concluded that the best treatment 
is “pretreatment with copperas and 
settling, followed by chlorination with 
a subsequent settling or retention 
time of three to five hours.” This 
treatment “insures a clarified phenol- 
free effluent with the lowest possible 
color and odor characteristics. The 
pH of the chlorinated waste should 
be adjusted with lime and controlled 
automatically.” 

Based on the satisfaction of a 
chlorine demand of 2,000 ppm. and 
the pretreatment process it is esti- 
mated that the wastes can be satis- 
factorily treated for $1.66 per 1,000 
gal. <A treatment plant is now being 
constructed I Russell Riker of 
Princeton, N.J. is the Consulting 
Engr 


O-R-P in Biological Treatment 


“APPLICATION OF OXIDATION-Rt 
DUCTION PoTENTIAL TO BIOLOGICAI 
Waste TreatTMENT Process Con- 
rrot,” by W. W. Eckenfelder, Jr., 
Pres., Eckenfelder Associates, Inc., 
Ridgewood, N.J. and John W. Hood, 
Supt., Sew. Treat., Ridgewood, N.]. 

Mr. Eckenfelder, a seriovs investi- 
gator of oxidation-reduction poten- 
tials in sewage treatment, has en- 
larged his studies to include a number 
of industrial wastes. In presenting 
his findings he first reviewed the sub 
ject of O-R-P 

Oxidation Reduction Potential (O- 
R-P) represents the electrical pres- 
sure existing in a liquid as a result 
of the respective concentration of 
oxidants and reductants present in the 
substrate. It is essentially an intensity 
factor analogous to temperature. The 
conditions affecting the potential of a 
biological medium and the rate of 
change of potential are: (1) Kind of 
organism present, ( condition of 
the organism, (3) growth phase of 
the mass, (4) nature and amount of 
constituents in the system, and 
conditions of operation 

\ “static” or non-reacting system 
shows little change in potential with 
respect to time, and equilibrium is 
quickly reached. A dynamic system 
shows appreciable biological activity 
and proportions of oxidant and re- 


(2) 
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ductant are quickly changing. “Pois- 
ing,” which is important in a static 
system, may be compared to the buf- 
fer action effect in pH measurement. 

pH will itself have an effect on 
O-R-P and this effect varies for dif- 
ferent systems, and in waste systems 
a general effect cannot be calculated. 
In spite of the difficulty of relating 
O-R-P to pH, O-R-P provides a use- 
ful tool in waste treatment and the 
pH effect can be corrected for by an 
empirical equation. 
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With this basic introduction to the 
subject, Mr. Eckenfelder discussed 
O-R-P n.casurement, equipment and 
the conduction of an O-R-P Survey 
in a waste plant. He also cited results 
obtained in aeration processes, acti- 
vated sludge, anaerobic digestion, 
trickling filters, nitrate treatment and 
textile, dairy, canning and laundry 
wastes. In discussing each of these 
subjects the meanings of the results 
were explained. 


Cyanide Treatment with Ozone 


“Tue TREATMENT OF CYANIDE 
Wastes with Ozone,” by R. G. Ty- 
ler, Prof., Sanitary Engng., Univer- 
sity of Washington, Seattle, Wash. 

Prof. Tyler presented the results of 
some experimental laboratory studies. 
These studies were instigated because 
chlorine is in short supply and because 
residual chlorine in treated waste ef- 
fluents is toxic to fish in some in- 
stances \ substitute for cyanide 
waste treatment was therefore sought. 
\lthough there was no background 
information available, ozone was 
tried. 

The results of these tests indicated 
that ozone would oxidize CN™ in rea- 


ANALYsiIs OF RecLAIMeD Rupper Wastes 


Acid 
Constituent Waste 
pH 
Color 
Turt 
Susp. Sol. (ppm.) 
Phenol (ppm.) 
Th. Oder No 
Chier. Dem. (ppm.) 
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Chloride 
Waste 
48 
1.500 
4,000 9.250 
? 100— 15,300 
6.5 30 
1,800—9,000 4 20,000 
800—1,750 1 7.000 


Caustic 
Waste 


9.8-11.8 


12,500 


,900 


sonable time and in what appeared to 
be reasonable amounts. Control of 
pH appears to be important. Bubbling 
of ozone through a 3 ft. liquid column 
was the method employed. In one 
controlled experiment 46 ppm. of CN 
was reduced to 2.8 ppm. in 8 min. 
with no loss of 0, to the exhaust. In 
7 more minutes the CN” content was 
reduced to 0.925 ppm. but there was 
some loss of 03 to the atmosphere—at 
the end of 8 min. the mol. ratio of 0, 
to CN” was 1.83 to 1.0; an overlap- 
ping of the oxidation of Cynate occurs 
toward the end of the reaction period. 
Further studies are planned. 

Distilling Industry 

“Waste DisposaL IN THE Dis- 
TILLING INpUsTRY,” by Frank M. 
Shipman, Vice Pres.-Tech. Director, 
Brown-Forman _ Distillers —_ Corp., 
Louisville, Ky 

Mr. Shipman took the opportunity 
to explain how industrial management 
looks at waste treatment. According 
to Mr. Shipman, industry being “the 
cash that runs our country, while ag- 
riculture and resources are the capital, 
therefore management must come up 
with a good annual report.” And, 
that means that waste treatment must 
receive scrutiny as to how it affects 
the balance sheet. Education, legal 
interpretation, cooperation, costs, and 
all other phases of industrial waste 
treatment were presented. The sub- 
ject was discussed from the floor by 
E. J. Cleary, Exec. Dir. of the Ohio 
River Compact Commission and by 
Wm. Hasfurther, San. Engr., II. 
State Dept. of Health. 

“SEAGRAM DistiLtery Waste,” 
by Nelson Roberts, Development En- 
gineer, Joseph E. Seagram & Sons, 
Inc., Lawrenceburg, Ind. 

Mr. Roberts reported on a high 
rate trickling filter pilot plant oper- 
ating on the residual distillery wastes 
after the spent beer and thin stillage 
wastes are recovered for animal food. 

Operating at a 30 mgad. rate the 
B.O.D. load was applied at 2 Ib. per 
cu. yd.—Seed was developed from 
river water. During operation, 
NH,OH and (NH,)s PO, were 
added to supply nitrogen and phos- 
porous requirements of the biologic 
slimes. 

While the process worked success- 
fully, no operating conditions or 
rates were discovered which would 
effect sufficient removal for a large 
distillery unless a large filter acreage 
were constructed. 


Lake Pollution 


“LAKE POLLUTION FROM ENTER- 


ING Streams,” by C. C. DeWitt, 
Head, Engr. Expt. Sta., Mich.State 
College, East Lansing, Mich. 
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Mr. DeWitt reported on studies of 
a small lake 90 ft. deep and the effect 
on the lake of pollution entering by 
way of a stream discharging into it. 
Such data and observations as were 
available indicated that the polluted 
zone extended no more than 100 ft. 
into the lake and covered no more 
than 6,000 sq. ft. The dilution factor 
could not account for the disappear- 
ance of the B.O.D. load, and no other 
reason could be found for its disap- 
pearance. No information was avail- 
able on effects of density currents, 
the thermocline, and other factors. 


Phenol Waste Treatment Studies 


Termed an outstanding example of 
a cooperative undertaking, directed at 
the most effective and economical 
method of treating phenolic wastes 
from coke production, Edward J. 
Cleary reported as Director and J. E. 
Kinney as Sanitary Engineer of the 
Ohio River Valley Water Sanitation 
Commission, Cincinnati, Ohio. 


Cooperating in laboratory and pilot 


plant scale studies were American 
Rolling Mills Co., Wallace & Tiernan 
Co., Ozone Processes Co., Mathieson 
Chemical Co., Dow Chemical Co., the 
Ohio Valley Commission, the Ohio 
State Dept. of Health, and the U.S. 
Public Health Service. Studies were 
conducted under the general supervi- 
sion of Mr. Kinney at the Hamilton, 
Ohio, plant of the American Rolling 
Mill Co., which participant provided 
laboratory facilities, especially set up 
and manned for the project, and later 
constructed and operated the pilot 
plant for testing the most promising 
of the methods developed in the lab- 
oratory. 

The investigations early revealed 
that some form of phenol destruction 
by chemical oxidation was the proper 
attack. Methods and materials studied 
involved oxidation with liquid chlor- 
ine, hypochlorites, chlorine dioxide, 
permanganates and ozone. 


Mr. Kinney took over at this point 
to report the technical findings to date. 
Dephenolized ammonia still wastes in 
coke production, synthetic phenol pro- 
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duction wastes, oil refinery wastes and 
phenolic resin production wastes all 
responded to the same types of treat- 
ment, proving that chemical oxidation 
has widespread application in elimi- 
nating phenols and phenolic com- 
pounds from wastes. 

In general, the finding have been 
the following : 

Chlorine alone will destroy the 
phenolic bodies, but only when the 
chlorine break-point has been exceed- 
ed. The chlorine demand of the 
wastes, and in particular the high am- 
monia content of the coke plant 
ammonia still wastes, render direct 
chlorination excessively expensive in 
that 2000 ppm. of chlorine must be 
added before a beginning of attack on 
phenols is realized. As much as 5000 
ppm. of chlorine is required te com- 
plete the destruction of chloro-phenols 
formed within the zone of dosages 
from 2000 to 5000 parts per million. 


Chlorine dioxide, not being affected 
by the high ammonia content and 
chlorine demand of the liquor, was 
found effective in dosages involving 
2000 ppm. of sodium chlorite, which 
forms none of the objectionable taste- 
producing chloro-phenols. When used 
in combination with chlorine (ratio 
2 chlorine to 1 chlorite) the effective 
chlorite dosage is reduced from 2000 
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Director Basin Engr. 
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Cincinnati, O. 
ppm to 1000 ppm.—and no chlor- 
phenols are produced. A disadvantage 
is the 18 hr. contact period required 
in the chlorite and chlorite-chlorine 
treatment. Interestingly, acidification 
of the alkaline waste rendered oxida- 
tion with chlorine or chlorine dioxide 
no more economical or effective. Both 
performed better on the un-pretreated 
waste, with high pH value of 11 and 
above. 

Ozone, to date, has offered the 
greatest promise as the most effective 
and practical oxidant for the high 
ammonia containing and chlorine de- 
manding still liquor. Like chlorine 
and chlorite, it performs best at the 
high pH of 11.8. The reactions are 
instantaneous with 600 ppm. of ozone 
as sufficient. 

Questions raised by the audience 
concerning comparative costs of treat- 
ment with ozone and the chlorine- 
chlorite combinations could not be 
answered, Mr. Cleary explaining that 
studies of costs were now being con- 
ducted. 

Both Cleary and Kinney were loud 
in their praise of the cooperating 
agencies (and firms) in this first un- 
dertaking of its nature at any point. 
Especial acknowledgment went to 
“Armco” management and personnel 
for their part in the undertaking. 

(Continued in next issue) 
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Flow Diegram—Waste Treatment Plant, Reitz Meat Products Co., Raytown, Mo. 
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THE EDITOR'S COMMENTS 


Pollution Abatement ff 
Becoming ‘‘Big Business’’ 

Those who attended the 6th Industrial Waste Con- 
ference at Purdue University and the recent 5th Annual 
Conference on Pollution Abatement, held by the Manu- 
facturing Chemists Association in New York City, had 
a clear insight into the fact that stream pollution abate- 
ment is very much on the march in America. 

That pollution abatement is rapidly coming into the 
category of “big business” cannot be debated. Not 
alone, when learning of the widespread activity in this 
new component of manufacturing and processing, is this 
apparent ; but, more readily understood by many is the 
revelation of the size of expenditures by industry in 
providing facilities and revisions of processes, and/or 
waste treatment, incident to pollution abatement. 

Those attending the enlightening 5th Conference of 
M.C.A.’s Pollution Committee were given some im- 
pressive figures revealing the extent of expenditures by 
a few of the larger chemical manufacturing concerns 
which, from this writer’s perspective, puts Pollution 
Abatement (capitalization deserved) in the category 
of “big business.” In his opening statement, as chair- 
man of M.C.A.’s. Pollution Abatement Committee, 
Lyman Cox revealed that his company (Du Pont) has 
with certainty already spent $22,000,000 in pollution 
abatement activities, and at present is spending roughly 
$3,500,000 each year to further this end. Some other 
known expenditures included Atlantic Refining Co. as 
currently spending $3,000,000 at its Philadelphia plant ; 
Dow Chemical Co. at Midland, Mich., at least $1,500,- 
000; American Viscose Corp. at Front Royal, Va., 
$1,500,000; the coal industry in the Schuylkill River 
Valley more than $10,000,000 collectively ; industry in 
the Philadelphia area $25,000,000 during the last few 
years. And, later in the meeting Dr. Roy McCracken, 
of Du Pont’s Rayon Plant at Waynesboro, Va., re- 
vealed that his plant had so far spent almost $500,000 
re-arranging the process and making changes in chemi- 
cals used in production, to the end that sizeable pollution 
abatement was being realized without the need for con- 
struction of a waste treatment plant, for the present 
at least 

At the meeting of the Canadian Institute on Sewage 
and Sanitation C. T. Carson, engineer and vice-presi- 
dent of Hiram Walker & Sons Ltd., in a most illumi- 
nating paper, to be published in this magazine, revealed 
the happy results realized at a cost of $1,500,000 for 
recovery facilities at their Walkerville, Ont., plant, un 
dertaken strictly as a pollution abatement measure ; but, 
not without an important public relations value, and a 
fair recovery on capital costs 

Then, at the Purdue Industrial Waste Conference 
the outstanding undertaking of American Maize Prod 
ucts Co. at Roby, Ind., reported upon by Messrs. Van 
Patten and McIntosh, has involved an expenditure of 
$850,000 to provide effective pollution abatement, 
which has also yielded a worth-while reduction of un- 
realized product losses 

Industry is learning much to its pleasant surprise 
that the financial shoe in pollution abatement is not 
pinching as hard as anticipated. The agreeable surprise 
is that, with internal plant improvements, waste treat- 
ment is not costing what had been anticipated. Others 





are learning that recovery systems are yielding unex- 
pected quantities of marketable products to materially 
reduce the overall cost to a figure not anticipated when 
entering on the undertakings. Still others are finding 
that the original cost estimates, based on laboratory 
experiments (and even pilot plant operation in some 
instances) have been considerably more than experi- 
enced in full plant scale operations. Furthermore, treat- 
ment process efficiencies have exceeded expectations 
after further experimentation in operation of the full 
scale treatment facilities—all of which is good news 
and encouraging to those who harbor fears of costs 
beyond, rather than less than, original estimates. 

We concur in the reasoning of Lyman Cox, chairman 
of M.C.A.’s Pollution Abatement Comm., that more 
publicity should be given to the accomplishments in 
pollution abatement. We also concur in his opinion that 
reports to the public which indicate attainments in 
pollution abatement in terms of reductions in “popula- 
tion equivalent,” or any other technical terms, is not the 
most effective method. Instead, the public at large, as 
well as others, can more readily appreciate expenditures 
in dollars for pollution correction as the indication of 
what any one company or industry is doing to meet the 
growing public demand for purer air and cleaner waters. 


= 
A Court Decision f 
of High Import 

Water quality control authorities, and all interested 
in cleaner streams in America, have much to be grate- 
ful for in the recent declaration of the U.S. Supreme 
Court, in its unanimous decision, that the State of West 
Virginia is legally bound in the eight-state Ohio River 
Compact, which was entered into for the purpose of 
securing pollution abatement on the Ohio River and all 
its tributaries. 

The U.S. Court's decision reverses the ruling of the 
West Virginia Court of Appeals (State Supreme Court) 
in its declaration that participation by West Virginia, 
and proportional payments in financing the work of 
the Ohio River Valley Sanitation Commission, was un 
constitutional. This, on the grounds that the Compact 
required West Virginia to incur a financial obligation 
in violation of constitutional debt limitations. Further, 
that the State could not delegate to the Commission 
police powers contrary to the general principles of con- 
stitutional law. 

The U.S. Court, however, holds that “a state can not 
be its ultimate judge in a controversy with a sister 
state” . “this compact involves a_ reasonable 
and carefully limited delegation of power to an inter- 
state agency” and states that “this compact evidently 
was drawn with great care.” And further, “that adjudi- 
cation of conflicting state interests affecting stream pol- 
lution does not rest upon the law of a particular state. A 
compact such as this is, after all, a wholly legal docu- 
ment.” 

Edward J. Cleary, executive director and chief engi- 
neer for the Ohio River Commission, received this all 
important decision, in the interest of all stream control 
compacts and pollution control interests, with the per- 
tinent statement that “this decision gives strength and 
prominence to pollution abatement programs in general, 
and permits a confidently vigorous extension of our own 


program.” 








AIR CONTROLLED VELOCITIES 
INDEPENDENT OF FLOW 


LOW COST 


The ‘Chicago’ Aer-Degritter now provides th» only 
SIMPLE STRUCTURE method of removing grit and sand from sewage with- 


out movable mechanical equipment. Air introduced 


through ‘Chicago’ Swing Diffusers and Precision Dif- 
fuser Tubes controls the velocity of the flow. All sand 


of 0.2 mm. (65 mesh) and larger is washed and de- 
posited in a hopper at the bottom of the tank. 


Analysis of grit removed by this system shows less 
than 10% volatile matter and only a negligible trace 
of putrescible organics. Because coarse sewage ma- 
terial will not interfere with the operation of the 
Aer-Degritter and because it does not affect the hy- 
draulic design of the plant, Aer-Degritters may be 
installed ahead of all mechanical equipment. 


‘Chicago’ Aer-Degritters have been operating suc- 
cessfully at Oildale, California; Columbus, Ohio; 
Tomah, Wisconsin; and Bellaire, Texas. Additional 
Aer-Degritters are being installed in Sedalia, Mis- 
souri; Ann Arbor, Michigan; Jasper, Indiana; and 
Fort St. John, B. C., Canada. 


CHICAGO PUMP COMPANY 


SEWAGE EQUIPMENT DIVISION 


2300 WOLFRAM STREET CHICAGO 18, ILLINOIS 
Flush Kleen, Scru-Peller, Plunger. f i 
Horizontal and Vertical Non-Clogs 


Water Seal Pumping Units, S 














AeratorClarifiers, Comminutors. 
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FOR TURBIDITY MEASUREMENTS, 
SULFATE DETERMINATIONS, AND 
SPECIAL APPLICATIONS 


Modern in design and oper- 
ating principle, the Hellige Tur- 
bidimeter does not require 
standard suspensions or long 
cumbersome tubes. Accurate 
readings can be made rapidly 
by those without technical 
training. 

Precise determinations are 
performed in the ranges of zero 
to 150 p.p.m. SiOz and zero to 
100 p.p.m. SO«. Higher valves 
are determined by diluting the 
specimen. 


Send for Catalog No. 8000-A 


Stop Damaging Building Floors, Streets & Walks — 


SAW BEFORE BREAKING 


CRS 


CONCRETE SAW 


GENUINE CLIPPER 
DIAMOND BLADES 


. sz 
28 Whether cufting Limestone Flint 
—~ Pr Gravel aggregate concrete or 
Asphalt green or well cured 
there sa Choper Diamond Blade 
to cut fast end econome sity 





CLIPPER MANUFACTURING CO. 
CONCRETE SAW OFYISION 


Room 467, 2800 Warwick @ Kansas City 8. Me. 
Send FREE Litercture, information and Prices 
on the NEW CLIPPER CONCRETE SAWS « 

















|Meetings Scheduled: 


May 15-16—Vancouver, B.C., Canada (Hotel Vancouver) 
Paciric Nortuwest Sewace Worxks Association. Sec'y, 
Wm. P. Hughes, City Hall, Lewiston, Idaho. 

May 17-19— 

Paciric NortHwest Section A.W.W.A. Sec’y, O. P. New- 
man, Boise Water Department, Boise, Idaho. 

May 17—Manchester, N.H. 

New ENGLAND Water Works Association. Sec’y, Jos. C. 
Knox, 73 Tremont Street, Boston 8, Mass. 

May 17-18—Ocean City, Md. (Commander Hotel) 
MARYLAND-DELAWARE WaTeR & SEWERAGE ASSOCIATION. 
Sec’y, W. McLean Bingley, 2411 North Charles St., Balti- 
more 18, Md. 

May 21-23—Winnipeg, Man., Can. (Alerandra Hotel) 
CaNabDIAN Section A.W.W.A. Sec’y, Dr. A. E. Berry, On- 
tario Department of Heath, Parliament Building, Toronto, 
Ont. 

June 4-5—Grand Rapids, Mich. (Hotel Pantlind) 

MicuicaNn Sewace & InpUSTRIAL Wastes Ass'n. Sec’y, 
Donald M. Pierce, State Dept. of Health, Room 334, Ad- 
ministration Bidg., Lansing 4, Mich. 

June 7-8—Springfield, Mass. (Hotel Kimball) 

New ENGLAND Sewace & InpusTRIAL Waste Ass’N. Sec’y, 
Walter E. Merrill, State Dept. of Health, 511A State 
House, Boston, Mass. 

(Joint Meeting) 
New York Sewace & Inpustria, Wastes Ass'n. Sec’y, 
Ralph C. Sweeney, 21 N. Broadway, White Plains, N. Y. 

June 11-14—Tuscaloosa, Ala. (University of Alabama) 
ALABAMA Water & Sewace Works SHort ScHoot, Direc- 
tor, Prof. G. H. Dunstan. 


June 15— 


ALABAMA Water & Sewace WorKs ASSociaTION. Sec’y, 
Alex O. Taylor, Box 69, Auburn, Ala. 


| June 13—-York Harbor, Me. (Joint Conferences) 


MaAINne Water Urtitities Association. Sec’y, Earl A. Tarr, 
Winthrop, Me. 

New ENGLAND Water Works AssSociaTion. Sec’y, Jos. 
C. Knox, 73 Tremont St., Boston, Mass. 

New HAMPSHIRE Waver Works Association. Sec’y, W. 
A. Healy, 17 Capitol St., Concord, N.H. 

June 18-22—State College, Pa. (Pennsylvania State College) 
Fourth ANNUAL Water Works ScHoow. Director, R. 
Rupert Kountz, Dept. Civil Engineering, Pennsylvania 
State College, State College, Pa. 

June 20-22—Columbus, Ohio (Neil House) 

Onto SEWAGE AND INDUSTRIAL WASTES TREATMENT CON- 
FERENCE. Sec’y, J. E. Richards, 302 Departments Bldg., 
Columbus 15, Ohio. 

June 25-29—State College, Pa. (State College, Pa.) 

Fourth ANNUAL Sewace Works ScHoo.. Director, R. 
Rupert Kountz, Dept. Civil Enginereing, Pennsylvania 
State College, State College, Pa. 

June 29—Trenton, N.J. (De Laval Steam Turbine Plant) 
New Jersey Section A.W.W.A. (Summer Meeting.) 
(Inspection Trip and Luncheon.) Sec’y, C. B. Tygert, 
Box 178, Newark, N.J. 

Aug. 20-22—Toronto, Ont. (Royal York Hofel) 
CANADIAN INSTITUTE ON SEWAGE PURIFICATION. 
A. E. Berry, Parliament Buildings, Toronto, Ont. 

Aug. 20-22—State College (Nittany Lion Inn) 
PENNSYLVANIA WaTER Works OPERATORS’ ASSOCIATION. 
Sec’y, R. Rupert Kountz, Penna. State College, State Col- 
lege, Pa. 

Aug. 22-24— 

PENNSYLVANIA Sewace & INDUSTRIAL WaSTEes ASSsocIA- 
TION. Sec’y, B. S. Bush, Dept. of Health, Kirby Health 
Center, Wilkes-Barre, Pa. 


Sec’y, 





Sept. 10-12—Boston, Mass. (Hotel Statler) New ENG- 
LAND WATER WoRKsS ASSOCIATION (Annual conven- 
tion). Sec’y, Jos. C. Knox, 73 Tremont Street, Bos- 
ton 8, Mass. 








Oct. 8-11—St. Paul, Minn. (Municipal Auditorium) 
FEDERATION OF Sewace & INDUSTRIAL WASTES 
Assn’s. (Annual Convention) W. H. Wisely, 325 
Illinois Building, Champaign, III. 

















Impact Insurance Aqainst 





A.P. 


1=LOSS OF FIRE PROTECTION. 


2=EXCAVATION AND PAVEMENT 
REPLACEMENT. 


3=COSTLY REPAIRS INVOLVING MAJOR 
HYDRANT COMPONENTS. 


4 FLOODING. 


The Smith Protectop Hydrant is designed to permit rapid return to 
service at minimum cost when a Hydrant is damaged as a result of 
a traffic accident. 


The Protectop Hydrant Standpipe and Valve Stem are equipped 
with Special Couplings located just above the ground. The Coup- 
lings withstand operating pressures and ordinary impact with an 
ample factor of safety. Under excessive impact occasioned by 
traffic accidents the Couplings fracture at the design points thus 
minimizing the damage and permitting speedy return to service 
at low cost. 


All Smith Hydrants are equipped with Compression Type Valves 
which definitely eliminate flooding since the line pressure holds 
the Valve against its seat in the closed position. 


Write for details. 


SMITH MFG. CO. 


EAST ORANGE. NEW JERSEY 
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Here’s That Man Again—And it’s 
May again—Need I say more?—But 
I am going to say more, and hére it 
is. 

* * + 

One thing I like about Don Blood- 
good (besides his friendship and his 
ability as a Prof. of San Engineering 
at Purdue) is the fact that he never 
slugs me for those fantastic stories 
I tell about him.—But this one he 
told on himself—it really happened. 

Don's son, a student at Purdue, 
owns a 1927 Ford in a state of some- 
what disrepair. One day, Don, find- 
ing that Margaret, his wife, had the 
family car and he being in dire need 


THE LONG RANGE VIEW, 
1S IMPORTANT, TOO! 


when buying or specifying chlorine gas feeders 





In other words, how will the chlorinator stond up under continuous use? 

Here's where BUILDERS VISIBLE FLOW CHLORINIZERS shine. Due to their unique 
design, these chiorinators meter and contro! chlorine gos in the dry, non-corrosive state 
Dry, non-corrosive gas os it comes from the cylinder is regulated, controlled, and metered 
before it enters the bell jar where it first comes in contoct with water. As o double protec 
tion, the chlorine control valve is lined with porcelain enamel and hes a Tentalum 
diaphragm with silver valve seat ond needle — materials thot are completely unoffected 
by dry chlorine gas and highly resistant to moist chlorine gos 

Another feature is the unitized construction of Builders Chiorinizers. These chico 
rinetors are built of separate assemblies . simple, integral units — easy to maintain, 
easy to replace. For complete information and Bulletins, address Builders-Providence, 
inc. (Division of Builders Iron Foundry), 350 Horris Ave., Providence 1, R. | 

BUILDERS PRODUCTS 
The Venturi Meter * Propelofio and Orifice Meters * 
Kennison Nozzles * Venturi Filter Controllers and 
Govges * Conveyoflo Meters * Type M and Fic 
Watch Instruments * Wheeler Filter Bottoms * 
Master Controllers * Chiorinizers — Chlorine Gos 


Feeders * Filter Operoti Tables * Pneumatic 
Meters * Chronoflo Telemeters 


BUILDERS-PROVIDENCE [uses] 
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of transportation, borrowed the ’27 
Ford. 

He was stopped for a traffic light 
a few minutes later. Just before the 
light turned green, he overheard two 
Purdue female students commenting 
on the car. After an appropriate re- 
mark, one of them added, “And I'll 
bet he still has the first nickel he 
ever earned.” — 

Don, you know hails from Wis- 
consin and like all “Badgers” has a 
cousin from Milwaukee—This one 
turned up at the Federation meeting 
in Washington—her name is Mary 
Konrad; Gawrge! Is she a looker? 
—Her hubby is part of the Chain 
Belt gang—Lucky boy!!! 

. * . 

If you haven't seen the motion pic- 
ture, “Air, Water and Industry,” I 
suggest you write to Tom Powers. 
Waste Disposal Supervisor, Dow 
Chemical Co., Midland, Mich. This 
movie, produced by the Dow Chem- 


| ical Co., is the best I've ever seen— 


and I have a hunch that Tom Powers 
deserves much of the credit. 
- . . 

Hat's Orr Derpr.—To C. A. 
(Charlie) Emerson, longtime Presi- 
dent and Wheelhorse of the Federa- 
tion, Consulting Engineer par ex- 
cellence, and swell guy—for his re- 
cent successful battle with ulcers. 
Charlie had just thrown away his 


| cane, now that cortisone had licked 


his arthritis, when ulcers hospital- 


| ized him. A bit of surgery, and you'll 


be seeing him around the meetings 
again. 


KIT’S KARICATURES 


Well What Do You Know Dept.! 
—The “Senator” from Infilco, Fred 
(Continued on page 76A) 





7 VITAL SERVI 


Efficient sewage treatment with 
minimum repairs and maintenance 
costs were obtained in this modern 
sewage treatment plant at Salina, 
Kansas, by combining advanced 
eagineering principles with sound 
material selection. In seven serv- 
ices where corrosive action is most 
severe, the engineers specified 
time-tested wrought iron. Byers 
Wrought Iron was used for weir 
plates, scum baffle plates, scum 
troughs, distributor arms, all gas 
piping, vertical heat exchanger 
coils, and all hot water heating 
piping. Wilson & Company, En- 
gineers, of Salina, Kansas, designed 
and supervised the construction, 
Brown and Johnson, Salina, Kansas, 
were the contractors. Dorr Com- 
pany supplied the heat exchangers 
and distributor arms as a part of 
the necessary equipment. 

The selection of wrought iron for 
these punishing services follows 
accepted design practice, and is 
endorsed by performance records 


BYERS 


Ra 
~~ 


that testify to wrought iron’s su- 
perior corrosion resistance. En- 
gineers have applied wrought iron 
to practically every “hot-spot’’ in 
modern plants. The record speaks 
for itself. 

If you are concerned with the 
construction of a new sewage treat- 
ment plant, or the maintenance of 
an old one, you will find some 
helpful information on how to re- 
duce repairs and save money in 
our bulletin, WROUGHT IRON 
FOR SEWAGE TREATMENT AND 
DISPOSAL INSTALLATIONS. 
We'll be happy to send you a copy. 

A.M. ByersCompany, Pittsburgh, 
Pa. Established 1864. Boston, New 
York, Philadelphia, Washington, 
Atlanta, Chicago, St.Louis, Houston, 
San Francisco. Export Division: 
New York, N. Y. 
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CES in this modern sewage plant 


WHY WROUGHT IRON LASTS 
This notch-fracture test speci- 
men illustrates the unusual 
fibrous structure of wrought 
iron—which is responsible 
for the unusual corrosion 
fatigue resistance of the ma- 
terial. Tiny fibers of glass-like 
silicate slag, distributed 
through the body of high- 
purity iron, halt and disperse 
corrosive attack, and discour- 
age pitting and penetration. 

ey also anchor the initial 
protective scale, which 
shields the underlying metal. 


CORROSION COSTS YOU MORE THAN WROUGHT IRON 


WROUGHT IRON 
TUBULAR AND HOT ROLLED PRODUCTS 
ELECTRIC FURNACE QUALITY ALLOY AND STAINLESS STEEL PRODUCTS 
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ALL WINDINGS IN 


are asbestos-protected 


No motor is more durable than its 
windings. In U. S. Uniclosed Motors all 
windings are asbestos-protected. Motor 
life is tremendously increased because 
asbestos cannot carbonize and with- 
stands highest temperatures. 


Uniclosed Design 


Beautiful contouring of 
the armored Uniclosed 
surface adds eye appeal 
and product sales advan- 
tage. Other U. S. features 
— Lubriflush lubrication, 
normalized castings, 
centricast rotors, dual 
ventilation. 


Y% to 250 h.p. 


U. S$. Electrical Motors, Inc. wsw. 

200 E. Slaiuson Ave., Los Angeles 54, Calif. 
or Milford, Conn. 

Send U. S. Uniclosed Motor Bulletin 
featuring asbestos-protected windings. 


Company. 


Address 














City Zone State 
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(Continued from page 74A) 


this time in pursuit of the degree of 
Doctor of Philosophy. Yep—tor the 
next couple of years or so the big 
breezy boy with the tall tales will 
devote his energies to study at the 
Univ. of Florida in Gainesville. 

Ah me, if he turns out to be an- 
other professor, I’ll lose a good piece 
of copy—(Remember when George 


Prof. at the Univ. 
promptly disappeared from this col- 
umn, darn it.) —And I’ve got such a 
good story on Fred and Judy 
| Eidsness at the Boston meeting of 
'the Federation in '49.—Wonder if 
I'll ever get to use it? 

. . * 





Do you recall in the March column | 


a picture of Ralph E. Fuhrman, Fed- 
eration Prexy? I labelled it, 
“WANTED—a caption for this pic- 
ture.” 

I got one from Walter H. Cates, 
Mer., Hydraulics Div., Consolidated 
Western Steel Corp., Los Angeles. 
Cates 


Any other, suggestions ? 
> . * 


On the last morning of the Fed. 
Meeting I learned that Phil Kavan- 
augh (the W. & T. Boy from down 
southway ) is a master of art of double 

| talk. He can entertain you by the 
hour with impossible words put to- 
gether to sound like real talk. Some 
convention ought to hire him as an act 
some time—He’s really good. 
> * . 

Jim Brown, of the Chicago Jim 
| Browns, formerly of National Water 
| Main Cleaning and Trojan Tool Co., 


| 
} 
| 
| 


U.S. MOTORS 


| and now with Centriline, showed up | 
}at the N.Y. Sect. meeting and I | 
learned that Seaver Jones was retir- | 


ing as President of Centriline. 
* * . 


my” Angell, who left this field to go 
into the heavy construction field and 


struction Equipment. Seems he can’t 


well—R. C. Willson (with two ells), 
Water Superintendent at Hagers- 
town, Md. 

This is the story—A customer 
barged into Dick’s office and com- 
plained long and loud about an acid 
condition in his stomach, caused, posi- 
tively, “by the fluorine which was 
being added to the water.” If the 
city would only stop putting fluorine 

(Continued on page 79A) 





Eidsness, is going back to school— | 


Schroepfer of Minneapolis turned | 
of Minn. and | 





suggested—“So There You | 
Have It, Friends, In A Nutshell."— | 





Many of you will remember “Jim- 


is now Business Manager of Con- | 


forget the water works game entirely, 

for one day recently, I received a | 
newspaper clipping from him. It was | 
about a fellow many of you know very | 





HYDRANTS 


Mechanical 
Joint 
Connection 
Cuts 
Installation 
Time... 


Eddy Hydrants 
smoothly 


open 
with the pressure 
.-- have large, 
clear waterways 
to insure plenty 
of water... 
close without 
water hammer. 


One man can remove all 
operating mechanism 
easily for inspection or 
repairs. Expand now, 

to meet any emergency— 
with Eddy Mechanical 
Joint Hydrants! Can be 
installed in any weather, 
or in a flooded trench. 
A ratchet wrench is the 
only tool needed. 


Send today for descriptive 
literature. 


VALVE COMPANY 


WATERFORD, NEW YORK 





5,000 to 5,000,000 
Towns and cities of all sizes throughout the United States are 
regular users of McDONALD Waterworks Brass. For 95 years 
the McDONALD Diamond has meant “Uniform Top Quality”. 
Shown above is E-4701 corporation stop with various type 


adaptors and 3 part copper coupling. 

An illustrated brochure with detailed specifications showing 
our complete line of Waterworks Brass will be sent to you 
promptly on request. A. Y. McDonald Mfg. Co., Dubuque, Iowa. 
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Quebec's famous Citadel, over 330 feet above the St. Lawrence, as it looked 100 years age 


Romantic Quebec has a cast iron gas main in service 
that was installed over a century ago. Reminiscent 

of those days are the horse-drawn vehicles for nostalgic 
tourists. Now, how could the gas engineers have 
foreseen the advent of trailer-trucks and giant buses, 
and the resultant traffic-shock? ... That sewers and 
conduits for utility services would ultimately share 
the underground at risk of soil disturbances? Yet that 
gallant old cast iron main has had the necessary 
shock-strength and beam strength. Effective resistance 
to corrosion, as well as strength, are must factors 

of long life in pipe to be laid under city streets. 

This is shown by the fact that cast iron 

water and gas mains, laid over 100 years ago, 

are still serving in the streets of more than 

30 cities in the United States and Canada. 

United States Pipe and Foundry Co., 

General Offices, Burlington, N. J. 

Plants and Sales Offices Throughout the U.S. A. 
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(Continued from page 76A) 
into the water his stomach would not 
be in such bad shape. 


I would like to have seen the ex Keep your eye on Y-~P-Z 
yression on that fellow’s face when 
ie: ; WHEN SELECTING 


Willson told him that there was no 


fluoride being added to the water, 
had not been, and would not be. If 
and when, they do add fluoride, Dick | 


says, he won't tell the public if that's 
the reaction he’s going to get. 
* * * 


One of the features of the Wash- 
ington Meeting of the Federation was 
a tour of the city for the ladies and 
a tour of sewage plants for the men. 

[ am not quite sure but I think the 
bus drivers had received coaching 
from Ralph E. Furham~ (new 
FSIWA Prexy) on how to keep your | 
audience laughing. Many of the | 
ladies will long remember the bus 
driver who, as they passed the Atomic 
Energy Comm., mentioned the experi- 
ments with radar etc. and said, “If 
you will put your hand against the | 
window as we pass, you will feel a lit- 
tle pane—Most of them did, I am 
reliably told. Sewage treatment plants can’t afford to risk shutdowns because 

To me, however, the best crack by of unsatisfactory or inadequate equipment performance. To 
the bus driver with whom I rode (and maintain required rates of flow, calls for blowers that continu- 
he made dozens of them ; many good ) ously deliver positive Volume at required Pressure—ind at Low 
was when we started out and were power costs to reduce operating expense. 
aed geome eg hegre a about You get these 3 essentials from R-C Blowers. Whether your 
which he said, “This is the Treasury ie eel te Ol if oad . ‘ 
Dept. ; it is no longer important—The needs call for Centrifugal or Rotary Positive units, we can 
gold is in Ft. Knox, the silver is in match them from our exclusive dual-ability line. With capacities 
West Point and the money is in from 5 cfm to 100,000 cfm, you can usually find R-C units that 
Europe.” closely fit your demands, with resultant savings in time, cost, 

* * * space, weight and power. 

This newspaper clipping was hand- From an experience of almost a century of blower building, 
ed me in Washington—It was from our engineers will gladly make suggestions of the right R-C 
the Oshkosh B’Gosh, Wis. paper equipment for industrial or municipal sewage treatment plants 
To wit: of any size. 

Removal of the chimney at the Roots-ConNeRsviLLE Blower Corporation 

Badger Lumber Mfg. Co. will also 510 M ies ¢ . . 
result in the removal of a long stand- Mount Avenue, Connersville, Indiana 
ing sign in the office of Robt. W. 
Frazier, Supt. of Sewage Treatment 
Strange as it seems, these apparent 
incongruous statements are definitely 
related. 

“The 100 ft. chimney had taken the 
form of the Leaning Tower of Pisa 
and the lean was quite noticeable 
from Frazier’s office—So many per- 
sons looked out of Frazier’s Window 
and gasped that he put up the sign- 

“You’re not cockeyed—the chim- 
ney is—!” 

: * * * 

In response to my comment in the 
March column, that I had written 91 | 
of these “letters” to my readers, Art 
Kuranz, “Waukesha’s Water Willie” 
wrote as follows: 

“It seems longer than 91 letters 
ago that you started, and on the 
other hand, it’s taken me about 91 
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letters to really begin to read and 
enjoy them. .. . I trust you don't get 
any crazy notions in your head that 
you have to give up writing them.” 
rhanks for the kind words, BUT, 
if it takes 91 “Letters” to develop a 
reader's interest, then I'm a dead 
pigeon as a columnist 
7 * > 
It's a dark and rainy day, as I 
write this column; the kind of day 
that often leads to somber thoughts. 
And I must confess I have one. 
I recently had occasion to look 
over last year’s annual index of 
Wat. & Sew. Wks. and I came to 


Lite Senng Str” 


the entry “Deaths.” Each year that 
entry gives me pause for there I see 
recorded the names of some 8 to 12 
well known persons in the field of 
water purification and sewage treat- 
ment. I am conscious, not only of 
the great loss to the industry, but 
many times it is the loss of a strong 
personal friendship. 

All this makes me mindful, too, 
of the importance of Vic (AWWA 
Prexy) Weir's plea for more young 
men in this field. We are not grow- 
ing younger, and statistics are catch- 
ing up with us. That’s why I think 
it behooves all of us, this column 


for another Sheep ING pipeline 





Pitt Chem Tar Base Protective Coating 
is being applied to nearly half the length of 
the new steel pipeline that will soon carry 
f s from the Corpus Christi area to Joliet, 

ll. It's one of the basic materials of a 
tough, metal-preserving sheath that will 
guard against underground corrosion and 
add years of life to the vital line. 

This reinforced tar base coating pro- 
vides more than just “life insurance” for 
this $120,000,000 transportation system. 
Because of its unvarying top quality— 
maintained by painstaking laboratory con- 
trol— Pitt Chem pipeline coating performs 


Scene along the Texas-IlIlinois 
Natural Gas Pipeline Company's 
1200-mile, 30-inch natural gas 
line running from the Gulf Coast 
to Northern Illinois. 


better on application, serves better and 
longer underground. 
is same quality-assurance is an im- 
tant advantage when you use any of 
Sodestre *s Most Comprehensive Family of 
Protective Coatings . . . whether it’s a 
Pitt Chem Alkyd, Chlorinated Rubber, 
Vinyl or Phenolic base coating. For more 
information about these versatile, equip- 
ment-saving coatings, send for let, 
“Control Corrosion Through Pitt Chem 
Protective Coatings.” 


Protective Coatings Division 


PITTSBURGH 


COKE & CHEMICAL CO. 


® 


GRANT BUILDING, 
PITTSBURGH 19, PA. 





included, to publicize the opportuni- 
ties in this field. 

On the brighter side—I’m glad to 
see young fellows like Charlie Mebus 
joining the consulting engineer firm 
of his father George Mebus in Glen- 
side, Pa. And then there’s Gene 
Schwandt of the Worthington Pump 
& ‘Machinery Co., Mike Kachorsky, 
Supt. of Sewage Treatment of Man- 
ville, N.J.; Ted Rudgal, recently of 
Kenosha, Wis., now head man of the 
Gary, Ind., Water Works; Dave 
Backmeyer, Supt of Water and Sew- 
age at Marion, Ind.; “Jimmy” 
Meyers, of Philadelphia Suburban 
Water Co.; Paul Weir, Gen. Mgr. of 
the Atlanta Water Works and “Bill” 
Hust, of Winnipeg, Man., and the 
youngest city engineer anywhere.— 
Maybe if we give some of these 
young go-getters a little publicity, 
others will come in. How about you 
readers sending me a few names of 
promising young “fellers” in the 
business. 

* . * 

Time to say goodbye for this 
month. Next month we'll finish up 
a few odds and ends and then start 
on the story (and stories) of the 
Miami AWWA Convention. 

V.T.Y.—Doc. 





The 
Spillway 


(Overflow From 
The Main Section) 








Milwaukee Takes Bids 
on Fluoridation Equipment 

On March 30th Milwaukee opened 
bids covering equipment and acces- 
sories for adding fluorides to the city 
water. The low bid was $37,900, sub- 
mitted by the L. R. Schmaus Co., a 
plumbing contracting firm of Milwau- 
kee. Other bids ranged from $38,674 
to $40,943. 

The contract calls for completion of 


| the installation within 60 days after 


starting of the work and it is the in- 
tention to begin fluoridation of the 
Milwaukee water supply on or before 
Oct. 1, 1951. 

The Milwaukee Fluoridation Plant 
will be the largest in the world to date 
and will be the 37th in Wisconsin. 

Addenda: The following advice has 
been received just as we are going to 
press. 

“The Commissioner of Public 
Works has decided to reject the bids 
of March 30th, and has decided to 


| advertise for equipment, with the in- 


stallation to be made by the city’s 


OFFICES: NEW YORK + CHICAGO + ST. LOUIS + TULSA » HOUSTON + LOS ANGELES + SAN FRANCISCO | forces.” 
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YOUR WATER SUPPLY— 


In normal times or in times of emergency, you can count on 
%Proportioneers% Heavy Duty CHEM-O-FEEDER. Look at 
the important advantages which make Chem-O-Feeder the 
sure way to safeguard water supplies: 


] All parts coming in contact with treating chemi- 
cals are of See-Thru plastic and Neoprene 
rubber which are unaffected. 


Alum, Ammonia, Copper Sulphate, Hypochlo- 
rites and Fluorides can be fed by standard 
units. 


Pumping action is visible to the operator. 


This feeder has the widest dosage adjustment 
range and changes may be made “in opera- 
tion”. 


Compact construction encloses all moving parts 
in oil bath requiring no lubrication maintenance. 


6 Accessories for complete installation included 


with feeder. 


Parts for all models are in stock at strategic 
service centers. 


Feeder can be readily converted to slurry feed- 
ing or the handling of concentrated corrosive 
liquids. 


Write, today, for Bulletin SAN-7, the complete story on Simplex, 
Duplex, and Triplex Chem-O-Feeders. %Proportioneers, 
Inc.%, 350Harris Ave., Providence 1, R. |. 


7o PROPORTIONEERS, INC. % 
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Excerpts from Purdue's 
Sanitary Engineering News* 
Laboratory experiments pertaining 
to which may affect 
scum formation in digesters indicate 
that the forces responsible are mainly 
physical in nature. Lighter materials 
separate from the sludge, float, com- 
pact with time, resulting in drying and 
increase in concentration of the scum, 
which in turn retards digestion. Mix- 
ing of the scum with ripe sludge 
speeds up digestion, hence mixing and 
soaking alleviate scum ac- 


some tactors 


devices 


*Edited by Prof. Don E. Bloodgood 


cumulation. Certain chemicals may aid 
in softening the scum, retard concen- 
tration and aid digestion. 


In a study, to determine the dis- 
solved oxygen of sewage actually 
falling into a trickling filter, it was 
found that there is zero dissolved oxy- 
gen at one-foot distance from the 
fixed nozzle. 


A commercial-sized grinder was 
used in a Houston, Texas, egg crack- 
ing plant as a method of disposal for 
egg shells. The resulting ground ma- 
terial, upon discharge to the sewage, 


M & H Mechanical Joint 
1BBM AWWA Gate Valve 


Purchase price (or first cost) of a valve is not its real cost. 
Maintenance engineers appraise the true cost of a valve as 
cost per year of service—i.e., purchase price plus maintenance 
costs divided by years in operation. 

On that basis, M & H likes comparison because M & H Valves 
are designed to last longer and entail little or no maintenance 
cost. Sizes 2 to 30-inch, with all end connections, including 


Mechanical Joint as shown. 


Installing M & H Mechanical-Joint Valves into an existing 
pipe line is easily and quickly done by common labor with 
Mechanical Joint Cutting-In Sleeves. The job of regular 


MECHANICAL JOINT 
CUTTING-IN SLEEVE 


Water & Sewace Works, May, 1951 


inspection and maintenance of 
fire hydrants is also greatly sim- 
plified if auxiliary valves are in- 
stalled for each hydrant, and an 
M & H Mechanical-Joint Valve 
makes such a job an easy one. 


Mal VALVE 


AND FITTINGS COMPANY 


ANNISTON, ALABAMA 


PA 


QR if interested in equipment or literature mentioned above, mail a 
Reader Service Card with your name, address, and item key number. 


clogged building plumbing and city 
sewers. 

Assuming no lessening of the rate 
of urban population increase during 
the next century the water works in- 
dustry must prepare to meet the needs 
of 500,000 new consumers each year. 


It has been found that synthetic de- 
tergent pollution has considerable ef- 
fect upon the quantity of chemical re- 
quired ‘in the coagulation of surface 
water. 





Manufacturers’ 
and Equipment 
News 
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| New Fluoride Feeder 

_ by Wallace & Tiernan 
50! 

Wallace & Tiernan exhibited their 
new precision feeder, especially de- 
signed to feed fluorides, at the recent 
A.W.W.A. Convention in Miami. 

Known as the W&T Series A-635, 

| this newest of precision chemical 
| feeders is available as either a volu- 
| metric or a gravametric feeder. The 
latter automatically precludes over- 
| feeding by control on the basis of loss- 
of-weight of chemical in the hopper. 
The Series A-635 Fluoridator fea- 
tures a specially designed two-direc- 
tional screw feed mechanism, as well 
| as an over-sized solution pot with a 
| built-in agitator and automatic educ- 


tor. Thus is ensured complete solution 
(Continued from page 84A) 





CARBALL for C0: Production 


CARBALL FUNCTION 


The CARBALL is the most efficient 
package carbon dioxide producer yet de- 
veloped. It produces clean COz gas for 
slightly over 1/2 cent a pound. The chem- 
ical efficiency from total carbon to alka- 
linity change is 92%! Accordingly, it will 
carbonate water for approximately 1/2 
of the fuel consumption of other types of 
systems. 


The burner receives fuel and air under 
pressure, so that gases leaving the pro- 
ducer are under pressure for self injection. 
The air compressor handles only cold air. 
Water jacket cooling water is available 
for lime slaking. Because the Carball unit 
burns gas or oil under a very high tem- 
perature (2600°F) there is no condensable 
carbon remaining and a clean tasteless 
CO, gas is obtained which doesn’t re- 


quire scrubbing before use. of the older systems wherein the hot, corrosive gas was compressed 


Since the CO; gas is under pressure from _is avoided. This amounts to a considerable saving in the size of © 
the burning chamber, the disadvantage and maintenance on the compressor. 


TABLE SHOWING CAPACITIES AND SIZES OF UNITS 





OlL — No. 3 GAS — NATURAL DIMENSIONS 








chm Oil | Pounds eth 
Size Pat 33% 9ph Conte of | Gpm | Lensth 


Gas 








No. 1 58 60 | 26) 39 360; 3] 6-9 54° 
No. 2 5.2} 78 720; 6] 8-6" 6014" 
No. 3*| 231 | 240 | 10.3] 155 1440] 12 | 12’-4"| 38° [6814" 
No. 4*| 576 | 600 | 25.7] 390 3600] 25 | On Application 











Width 

No. 0 20 20; 0.9; 13 120 6’-9'| 20° [50% 3” 
30” 
36” 







































































“Goew $8 gm Cente © onl) comes epeatty co Ses Ha, 4 ee and en Se Oh, 'D ee 

DIFFUSAIR FUNCTION 

The DIFFUSAIR is a most efficient device for diffusion of CO;. 
CO, bubbled at 4 cfm from the center of each bronze cavitation dish 
is diffused into bubbles of dust-like fineness. The diffusion apparatus 
not only eliminates corrosion and the progressively poorer absorp- 
tion obtained from an old fashioned grid system, but occupies only 
80 a small fraction of the latter’s basin requirement; using only basin 
size for 1/2 minute of flowing-thru capacity and 8 feet of water depth. 

WRITE FOR BULLETIN 7542 


WALKER PROGEee EQUIPMENT INC. 


PHU YY J) F RY ENGINEERING OFFICES LA ATORY 


Curves showing CO: requirements at 92% chem- 
eal efficiency in comperiseon te requirements 
when using older, less efficient methods. 

60 


40 


PROCES £Q PMENT 
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(Continued from page 82A) 

and maintained uniformity of feed of 
the less expensive but less soluble 
sodium silico-fluoride, as well as the 
more highly soluble sodium fluoride. 

The basic feeder is a volumetric 
feeder which is manually adjusted for 
a given feed rate. Or the volumetric 
feeder may be obtained with a built-in 
scale for periodic manual checking of 
the weight of chemical remaining in 
the hopper. Thus, the volumetric 
feeder can be calibrated as a loss-of- 
weight feeder 

The full gravimetric 
weight) feeder, differs from the volu- 


{ loss-of - 


metric arrangement described above 
by the inclusion of controls operated 
from a special scale beam within a 
dust tight enclosure. The travel of a 
weight along the beam controls the 
rate of discharge of chemical from 
the hopper of the fluoridator on a 
weight output basis. 

Three registers on the gravimetric 
feeder show the rate of feed, the 
weight of chemical remaining in the 
hopper, and the total weight which has 
been fed during any period. 

The chart record loss-of-weight 
recorder attached to the A-635 Fluor- 
idator here pictured is available as 
optional equipment. 


Ed PROF. 


If ever you had a chance to “buy a profit” you have it now. The 
purchase and operation of a Royer Sludge Disintegrator produces profits 
. profits from the reduction in the labor costs of 
.. plusa 


jor you at once 
burning, burying or disposing of your sewage sludge cake . . 
regular cash income from the sale of fertilizer. 


Sludge cake direct from the sludge beds and containing as much as 
56% moisture is shovelled into the hopper of the Royer Sludge Dis 
integrator, commercial fertilizers added if desired, and the Royer com- 
pletes the job. The sludge cake is shredded, pulverized and aerated 

. trash and stones are removed .... and a readily marketable 
fertilizer is discharged direct to truck or bags. Sewage plants every- 
where have found a steady demand for this valuable, nitrogen-rich 
plant food. 


Royers are available in many sizes and models. Send for a copy of the 
Sewage Sludge Datalog giving complete information. 


L 


| ranging from 2 x 1% 
| 344 x % inch, and pipe plugs are ob- 


ROYER FOUNDRY & MACHINE CO. 





Cecil Elected 
Vice Pres. of INFILCO 


The Board of. Directors of IN- 
FILCO, Inc. at its March meeting, 
elected Lawrence K. Cecil Vice-Presi- 
dent. Cecil has been General Sales 
Manager of the company since August 
1950 and has been with Infilco for 
twenty-five years in the capacity of 
Sales Engineer and District Manager. 
Previous to joining Infilco he was 
affiliated with the Oklahoma State 
Health Department. 

Cecil is a graduate of the University 
of Illinois and is an active member of 
the American Institute of Chemical 
Engineers and American Chemical 
Society. He has contributed numer- 


| ous articles to technical publications 


and has designed equipment for which 
patents have been issued. 

Infilco, one of the nation’s leading 
designers and manufacturers of water 


| conditioning and waste and sewage 


treatment equipment, has_ recently 
moved its headquarters from Chicago 


| to Tucson, Arizona. 


=i 
> 
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Plastic Pipe Reducers 


| & End Plugs 


502 


Carlon Products Corp., Cleveland, 
Ohio, has announced the development 


| and production of a new line of in- 


jection-molded plastic reducing bush- 
ings and end plugs for use with 
Carlon plastic pipe. The new units 
feature a hexagonal ring for positive 
wrench grip to facilitate installation, 
and they utilize International Pipe 
Threads. 

Carlon plastic reducing bushings 
are available in fifteen different sizes 
down to 


tainable in six sizes from 2 inches to 
4 inch. Because of the wide range of 
(Continued on page 86A) 


If interested in equipment or literature mentioned above, mail a 
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Looking for efficient, 
LOW-COST SCREENINGS REMOVAL? 


Immediate, overwhelming acceptance proves new 
LINK-BELT Thru-Clean Bar Screen the answer for 


handling screenings from sewage and industrial wastes 


Yes, 36 new Thru-Clean Bar Screens were sold in the 12 months 
following Link-Belt’s initial announcement! Take a look at the par- 
tial list of installations and the consulting sanitary engineers who 
were responsible for them. 


Then look at the advanced engineering illustrated by the photos 
below. They suggest how this new Link-Belt development can solve 
the problem of removing screenings from sewage or industrial wastes 


in your plant. 


You can get the complete story by calling your nearest Link-Belt 


office. Or write for Folder No. 2327. 





Location 

Nassau County, N. Y 
Union Grove, Wis 
Port Huron, Mich 
Idabel, Okla... ... 
Storm Lake, lowa 
Camden, N. J 
Rochester, Minn 





A FEW USERS OF THRU-CLEAN BAR SCREENS 


Drury. McNamee & Porter 


Sanitary Engineer 
Greeley & Hansen 
W. G. Hirchoffer 


. Collins Engineering 
. Buell & Winters 
..Havens & Emerson 
Toltz, King & Day 








Se or 
LINK#&; 
or 


BELT 


SANITARY ENGINEERING EQUIPMENT 


LINK-BSELT COMPANY: Philadelphia 40, Chicago 9, Indianapolis 6, Atlanta, 
Houston 1, Minneapolis 5, San Francisco 24, Los Angeles 33, Seattle 4, Toronto 
8, Springs (South Africa). Offices in principal cities. 12.310 


How rakes automatically clean bars “from the back” 


Segmented steel rake is about to start its 
low-friction vertical movement. Entering 
from downstream side (shown), its for- 
ward and upward force precludes jamming 
or clogging. Travel starts at lowest point 
of channel, catches all solids retained by 
screen. 


Cold-rolled steel bars, uniformly spaced, 
form screen. They are rigidly fixed at bot- 
tom of channel. extend only 6 in. beyond 
pivoted plate immediately above high 
water level. Simple, rugged construction 
minimizes maintenance. Low speed cuts 
power consumption. 


Hinged wiper blade thoroughly cleans 
rake fingers, deposits screenings in trough 
for removal to shredder, disposal can or 
incinerator. Note the heavy, long-pitch 
Link-Belt chains, selected for trouble-free 
long life and assurance of proper travel 
for rakes. 
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(Continued from page 84A) 
combination sizes available, only one 
reducer bushing is required to reduce 
any pipe diameter to any other stand- 
ard size 


Wm. A. Roberts Elected 
President of Allis-Chalmers 
\llis-Chalmers, Milwaukee, Wis., 
at a special meeting of the board of 
directors elected William A. Roberts, 
executive vice-president since 1947, 
president of the company. Roberts 
succeeds the late Walter Geist, who 
sérved as president from May 1942, 


until his death on January 29, 1951. 

W. C. Johnson, formerly executive 
vice president in charge of the general 
machinery division, was named ex- 
ecutive vice president for the entire 
company. 

The board also elected four new 
vice presidents and made other organ- 
ization changes. 


in 
>_> 





Two New Senior V.P.s 
at J-M 

Johns-Manville Corp., New York, 
N.Y., in an announcement by A. R. 
Fisher, President, stated that Willizm 








~_— 
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FOR PROPER FUNCTIONING 
OF YOUR SYSTEM 


make sure that all valves 
are fully opened and closed 
at least once « year. 
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R. D. Wood Gate Valves are espe- 
cially designed for long underground 
service. 

The well-known reliability of 
R. D. Wood Gate Valves is a direct 
result of their simplicity—the ab- 
sence of parts that could give trouble. 
There are only three moving mem- 
bers—the spreader and two discs. 
In opening, the discs are lifted clear 
of the seats, leaving an unobstructed 
passage for the flow of water. In 
closing, they are wedged into place 
without distortion. No gadgets to go 
wrong, no pockets to collect scale 
and sediment. 

A smoothly operating system is 
vital to every community. Let us 
show you how R. D. Wood Gate 
Valves make water systems more 
reliable, at the same time reducing 
maintenance to the minimum. Send 
for complete information today. 





Seasoned castings 
Rigidly inspected. 
Working pressure up to 
175 lbs. Tested to 300 
lbs. Conforming to 
AWWA specifications 
Supplied with dell, 
flanged or mechanical 


joint pipe connections. 


R.D. WOOD COMPANY 


Public Ledger Building, Independence Square 
Philadelphia 5, Pa. 


Manufacturers of Mathews Hydrants and “Sand-Spun” 
Pipe (centrifugally cast in sand molds) 





| stretch or wear of the belts. 





R. Wilkinson has been appointed Vice 
President for Sales and Kenneth W. 
Huffine has been appointed Vice 
President for Production. Both of 
the new Senior Vice Presidents have 
been with J-M for the past 26 years. 


——_ 














Dual Belt Variable 
Speed Motor 


503 


U. S. Electrical Motors, Inc., Los 
Angeles, Calif., has announced the de- 
velopment of a line of heavy duty 
motors for variable speed ratings as 
high as 50 horsepower. These are part 
of the company’s Varidrive line. 

To carry the heavy load through 
the internal speed changing transmis- 
sion, U. S. engineers have incor- 
porated dual varibelts, thus distribut- 
ng the load so that no undue strain is 
imposed. To counterbalance belt load, 
tension control known as Autotaut 
has been designed. This principle 
avoids the disadvantages of variable 
center drives or extra flexing of belts 
over idlers. 

A calibrated spring is employed to 
maintain pressure between the two 
halves of the driven varidiscs and the 
sides of the belt. The spring takes up 
any slack that might be caused by 
Use of 
dual belts does not affect the ease of 
changing motor speeds which is ac- 


| complished by merely turning a con- 
| trol dial. 


”_ 
> 





J. V. N. Dorr Again 
Honored 


John Van Nostrand Dorr, Chair- 


man of the Board of Directors of the 


| Derr Company, Stamford, Conn., has 


been made a member of the Legion of 
(Continued on page 88A) 


If interested in equipment or literature mentioned above, mail @ 
Reader Service Card with your name, address, and item key number. 





SEDALIA 
MISSOURI 
GOES 
MODERN 


The three waste treatment plants at Sedalia, 
Missouri—the North, West and South plents— 
have been completely modernized, utilizing all 
existing structures and equipment where econ- 
omies in contruction could be effective. 


NORTH PLANT P.F.T. Controlled Digestion 

System with 2-30' floating covered digesters 

and #170 digester heater is included in this 

plant which utilizes the existing Imhoff tank as 
@ secondary clarifier, also providing a new trickling filter 
to supplement the old P.F.T. fixed nozzle unit. 


WEST PLANT The P.F.T. Controlled Digestion System at 
this plant was developed by modernizing two existing un- | 
heated digesters with scraper mechanisms with two P.F.T. 
floating cover digesters and supplying heat with a P.F.T. 
#170 heater. The existing P.F.T. fixed nozzle filter and 


final clarifier were used without change. 


SOUTH PLANT A completely new P.F.T. Contolled Di- 
gestion System with a 35’ P.F.T. floating cover and #100 
digester heater replaces the old septic tenk at this plant. 
The old contact filters were converted to sludge beds. 


All three plants now embody the ultimate in mod- 

n "P.F.T. Controlled Digestion” systems including 
P.F.T. floating covers, P.F.T. supernatant selectors, 
P.F.T. digester heaters and P.F.T. gas safety equip- 
ment. All three digester heaters are also arranged 
to automatically supply the building heating re- 


quirements. 


[Gs 
Erclasively Scuce 75 


4241 RAVENSWOOD AVE. CHICAGO 13, ILLINOIS 
YORK @ LOS ANGELES @ SAN FRANCISCO @ CHARLOTTE, WN. C. © JACKSONVILLE © DENVER 
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(Continued from page 86A) 
Honor of the American Institute of 
Mining and Metallurgical Engineers 
in recognition of his 50 years of serv- 
ice as a member. This citation took 
place in St. Louis, Missouri, at the 
171st annual meeting of the Institute. 
a —___ — 


Cold Galvanizing 


A New Protective Material 
Applied Like Paint 


Chase Chemical Corp., New York, 
N.Y., has developed a new method 
of cold galvanizing for surface pro- 
tection of steel and iron. It is claimed 


that extensive testing over a two-year 
period has proved that the process, 
which utilizes Zinkrich Cold Galvan- 
izing Compound, equals and in many 
cases exceeds the performance of 
other surface protection techniques 
including electroplating, hot-dipping, 
cementation, spraying and painting. 
Zinkrich, when applied to steel or 
iron surfaces, creates an_ electro- 
chemical union, thus allowing the 
zinc to become galvanized to the 
base metal’s surface. The company 
points out that their product differs 
basically from so-called metallic paints 
as it actually combines with the steel 
or iron and leaves a coating of 96 
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55 LIBERTY ST. — N. Y. C. 


WARREN PIPE CO 


¥ ¢ 


15 FEDERAL 
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interested in 


a 


| Weed, 


| the Chemists’ 





parts by weight of chemically pure 
zinc. In cases where it is applied 
directly onto adhering rust, it induces 
the rusted area to create its own pro- 
tective, non-flaking coating, arrest- 
ing further rust and—preventing 
“Rust Creep.” 

Zinkrich is applied with an ordinary 
paint brush, electric spray gun or cold 
dip. No special equipment or person- 
nel training is necessary. 





L. E. Bauer 
Mgr. Production 


Wm. J. Weed 
Mgr. Seles 


Niagara Alkali's 

Two New Vice Presidents 
Niagara Alkali Co., New York, 

N.Y., has announced that William J. 

Manager of Sales, and Louis 

E. Bauer, Manager of Production, 

have been elected vice presidents of 


| the company. 


Mr. Weed joined the company in 
1913 and has served as a director 
since 1941. He is a past trustee of 
Club of New York, 
and a member of the New York 
Board of Trade, Synthetic Organic 
Chemical Manufacturers Association, 


| Sales Executives Club of New York, 
| and other organizations. 


Mr. Bauer, who graduated from 
Brown University in 1916, is a mem- 
ber of the Niagara Falls section of 
the American Chemical Society, and 
of the Chemists’ Club of New York. 
With his election as vice president of 
Niagara Alkali, Mr. Bauer also be- 


| comes a director of the company. 


This announcement was made by 
S. Willard Jacobs, one-time Supt. of 
Filtration at St. Louis, who is Ex- 
ecutive Vice-Pres. and Genl. Mgr. of 
Niagara Alkali. 

$$$ f—___ 


Rubber Lined Emergency 
Service Valve 
505 
R-S Products Corp., Philadelphia, 
Pa., has developed a heavy duty cast 
iron rubber seated valve “No. 763” 
for emergency shut-off service. With 
the angular seating vane for wedge 
type closure, the rubber is compressed 
around the periphery of the vane to 
give positive shut-off even around the 
(Continued on page 90A) 


or literature mentioned above, mail a 


equipment 
Reader Service Card with your name, address, and item key number. 
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Lhis slurry bed stays put! 


... and troublesome variables are out 


WORTHINGTON SLURRY 
TYPE PRECIPITATING WATER 
SOFTENER AND COAGULATOR 
gives consistent, uniformly 
softened water 
If it’s clear, uniformly softened 
water you want, this unique Worth- 


ington Water Softener is just what you 


need. Concentrated quick mixing and 





rapid recirculation of applied chem- 
icals and raw water, achieved by by- 
draulic energy instead of submerged me- 
chanical moving parts, is an important, 
progressive development in the water 
treatment field. 

New Bulletin W-212-B5 gives you 
16 pages of vital facts about this 
unique cold process water softening 
method. Write for your free copy today. 


Give You The 
Uniformity 
You Want 


Worthington engineers all four 
water conditioning processes; there- 
fore, can give you unbiased recom- 
mendations on which process is right 
for you . . . further proof that shere’s 
more worth in Worthington. Worthington 
Pump and Machinery Corporation, Water 


Treating Division, Harrison, N. J. 
10.1 


WORTHINGTON 
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WATER CONDITIONING 
Worthington Makes More of the Equipment for All Types of Water Conditioning Systems 


-_ 
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(Continued from page 88A) 
shaft bosses. This type of construc- 
tion makes it possible to use an iron 
body valve where stainless steel of 
other alloy would normally be called 
for. The rubber flanges take the place 
of the usual flange gaskets. 

R-S Valve—763, in sizes from 2 to 
72 in., is completely cycled and oper- 
a directly connected motor 
The hy- 


ated by 
driven pump, sealed in oil 
draulic pressure raises the counter- 
weight for the open position. When 
the valve is fully open an integral 
switch cuts off the operating motor 
During the time that the operator is 


for the 
Information 
You NEED! 


Once you install a Sparling Meter on a 
main line and KNOW what is going on, 
you will want to meter your other mains. 
Operators need the information a meter 


gives, and will usually find a Sparling 


Meter pays for itself! 


SIZES FROM 2-INCH UP 


energized current consumption drops 
toa minimum. Should current fail the 
oil operator is released, the counter- 
weight drops, and the valve closes. 


Worthington Appoints 
Fraser Midwest 
Sales Manager 

Worthington Pump and Machinery 
Corp., Harrison, N.J., through W. 
H. Feldman, vice president in charge 
of sales for the company, announces 
that A. William Fraser, formerly 
General European Manager, has been 
appointed Midwest Sales Manager. 





SPARLING MAIN-LINE METERS 


Every Sparling Meter is a com- 
plete Totalizing unit, easily in- 


stalled by your own men. In- 





dicators, Recorders and Con- 


trols are added as desired. 


| number 


Quotations and Bulletin 311 
come al your request 


SPARLING METER COMPANY 


imCOnPoratio 


Box 3277 

1500 South Western Ave. 

6 Beacon Street 

726 Reserve Loan Life Bidg. 


LOS ANGELES 54 
CHICAGO 8 
BOSTON 6 
DALLAS 1 
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626 Broadway 

101 Park Avenue 
1932 First Avenue 

66 Luckie Street N.W. 


CINCINNATI 2 | 
NEW YORK 17 | 
SEATTLE 1 | 
ATLANTA 3 


Fraser will direct the sales of Chicago, 
St. Paul, Kansas City and St. Louis 
offices, making his headquarters in 
Chicago. 

After graduating from Northeast- 
ern University with degree of Bach- 
elor of Mechanical Engineering, 
Fraser joined Worthington’s training 
course in 1929 and became sales engi- 
neer in various Worthington offices 
and plants throughout the country. 
In 1937, he became Chicago District 
Manager and in 1945 General Euro- 
pean Manager. 


Drainage Structure 


Slide Rule Calculator 
506 

Armco Drainage & Metal Prod- 
ucts, Inc., Middletown, Ohio, has 
made availabie a new slide rule 
Drainage Calculator for determining 
the right size and shape of drainage 
structures. 

Knowing the runoff index and the 
of acres to be drained, a 
single setting of the slide determines 
the required cross-section of struc- 
ture and indicates the correct size 
of round pipe, Pipe-Arch and Multi- 
Plate. 

It shows the various Multi-Plate 
Arches which can be used and a 


| table listing arch dimensions facili- 


tates the selection of an arch with a 


| suitable span and rise 


All calculations are based on Tal- 
bot’s widely accepted formula and 
a maximum rainfall of 4 inches. 

(Continued on page 92A) 
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|. PITTSBURGH 
|. *DES MOINES 


Stands for 


BETTER WATER SERVE E| 


with 
ELEVATED 


STEEL TANKS 


Ample supply for peak demands—de- 
pendable, uniform pressures—reserve 
capacity for fire protection and pump 
interruptions . . . these and every other 
feature of desirable water service are 
gained through the right Pittsburgh-Des 
Moines Elevated Steel Tank for specific 
community needs. Determination of cor- 
rect tank type and size is simplified by 
a consultation with experienced P-DM 





engineers. Let us cooperate! 


PITTSBURGH ¢ DES MOINES STEEL CO. 
Plants at PITTSBURGH, DES MOINES and SANTA CLARA 


Sales Offices at: 
PITTSBURGH (25), . . . 3418 Neville island —— beeees 
NEW YORK (7), . Room 918, 270 Broadway DALLAS 
CHICAGO (3), 1222 First National Bank Bldg. Gen 6 04.066 086s 
SANTA CLARA, CAL. . . 625 Aivise Read 


| (Continued from page 90A) 
| Corrections for other rates of rain- 


The DRIVE | fall are easily made by simple move- | 


ment of the slide. 
that assur _This handy tool for drainage en- 
@ ures you gineers is a convenient pocket size 
continuous sewage service and made of heavy enameled paper- 
board for durability. It is free for 
the asking. 





he 
F-M Advances Woodruff 
to Pump Dept. Manager 
Fairbanks Morse & Co., Chicago, 
Ill., has announced the advancement 
of T. E. Woodruff from Assistant 
| Manager to Manager of the Pump 
Division with headquarters in Chi- 
cago. He succeeds D. T. Johnstone, 
NS N who assumes the duties of Pump De- 
JOH @] partment Manager of the Company’s 
San Francisco Branch House. 


Right Angle Mr. Woodruff has been associated 

Ke RIVE with Fairbanks Morse & Co., since 

GEA D 1912. Following service with the 
A.E.F. in World War I, he was grad- 

for Sewage Applications uated in 1926 from Iowa State Col- 
lege with a B.S. degree in Civil En- 


HEALTH PROTECTION .. . De- gineering. For the past year and a 
dable for conti 24 hour half he has been Assistant Manager 


constant service. of the Pump Division. 


tall 











AVAILABLE . . . Manufactured in 
sizes, types ond ratios to meet 
varied applications. 





DEPENDABILITY .. . High efficiency 
ond all-weather service. Low op- 
erating cost. 


WORLD WIDE ACCEPTANCE 
. « « ln recognition of dependabi 
service, economy of operation and 
maintenance. Hundreds now in vse 
by municipolities. 





INVESTIGATE NOW .. . Get the 
fects on the Johnson Right Angle 
Gear Drive. Send for illustrated 
catalog. 


PHOTO. Type 3 — evtomatic dry 
pit 


Se Serttord, Connnettont—atectre Pocket Calculating 
a a Machine 


JOHNSON GEAR oe 


AND MANUFACTURING CO. Precision Instrument Co., New 


York, N.Y., is offering a new, low 
45 years of Engineering Service’ priced pocket adding machine that is 
Oth & Parker Streets + Berkeley 10, Calf. . | « handy, easy-to-carry, easy to operate 


Eo nROTIONTI (Continued on page 944) 
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outfall sewer problem solved 





with CONCRETE PIPE 


uried beneath 40 feet of water near the famous San 
Francisco-Oakland Bridge is another great engineer- 
ing achievement. This is the sub-aqueous section of the 
outfall of Oakland's East Bay Municipal Utility District 
and consists of 5,970 feet of 96-in., id. reinforced con- 
crete pipe. This giant sewer pipe was cast in 24-ft. lengths 
with walls 9 in. thick, each length weighing 39 tons. args photo above shows two 24-ft. sections of 


‘ ‘ : reinforced concrete sewer pipe on the bay shore 
In placing this great outfall the engineers faced many dock being | Bas othe tek Scien 


difficulties—bay bottom mud deposits ranging from 7 to to tho fall ete, Canal Ghats dhieve chews slo bine 
40 feet which had to be excavated, water temperaturesof sins som the barge at the job site. Photo below 
50 to 55 degrees, heavy tides, pipe that had to be placed snows pipe section being lowered inte place. Note 
and aligned with divers and backfilled under water. how redwood chocks were used in giving the con- 
crete pipe its final line check offer it was placed. 





This is another example of how concrete pipe can be 
used to solve difficult or unusual sewer problems. In thou- 
sands of installations over scores of years, concrete pipe 
has demonstrated its rugged durability, great structural 
strength, maximum hydraulic capacity, minimum infiltra- 
tion and leakage, and its tremendous resistance to wear 
from all types of abrasive matter. 


Concrete pipe is moderate in first cost, requires little 
or no maintenance over the years and serves far longer. 
The result is real Jow-annual-cost sewer service. 
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(Continued from page 92A) 
machine that fits into your pocket or a 
corner of your desk drawer. Fitting 
into the palm of the hand, it will add 
and subtract up to 99 million with a 
flick of the finger 

This attractively priced device 
measures only 3 x 5 inches x 4% inch 
thick. Although weighing but 5 
ounces, the “Kalkometer” is sturdily 
constructed of tough plastic and steel 
and comes in a neat pocket carrying 
case, about bill-fold size. Stating that 
the calculator should last a lifetime, 
Precision Instrument Co. guarantees 
that any “Kalkometer” wearing out 
within 5 years from date of purchase, 
regardless of extent of use, will be re- 
placed with a new one. 

As we see it, anyone needing an 
inexpensive adding and subtracting 
machine for personal use should in 
vestigate the “Kalkometer™ further. 


> 





Climax Blue Streak V-120. 186 HP. 12 
Cylinder, V-Type Sewage Gas Engines Direct 
Connected to Blowers 


Applebaum Made Head of 
_ Water Treatment Division 

by Cochrane 

Cochrane Corp., Philadelphia, Pa.. 

has announced the appointment of S 

B. Applebaum as manager of its Wa- 

ter Treatment Division. Applebaum, 
Climax Blue Streak R-81, 100 H P., 8 Cylin- | who has specialized in water condi- 
der, Vertical Sewage Gas Engines Direct | tioning for more than 35 years, joined 
Connected to Pumps Both Installations in . ; , re ° 
Boise, Idaho Cochrane in 1949, since which time 
e | he has been manager of the Cold 
CHMIGN, scot staeax | Process section of the Water Treat- 

/] ENGINES ment Division. He was founder and 
| is vice-president of Liquid Condition- 
eg is “_y~ ¢ 
uti | ize by -prod uct Ga dem oS ing Corp., now a subsidiary of the 
Cochrane Corporation 

Topvay hundreds of Climax Engines installed in sewage plants FER ag ica 
are operated efficiently on sewage gas delivering continuous 24-hour 
service at a minimum maintenance expense. Selected to do the job be- 
cause of their unmatched dependability, quality construction, slow speed 
and conservative rating. Built by Climax, a manufacturer with 38 years’ 
engine expernence 











Climax Blue Streak Sewage Gas Engines are four-cycle, multiple 
cylinder type for continuous duty, in sizes from 40 to 250 H. P. 
For emergency use in water works, gasoline engines are available 
in sizes 40 to 600 H. P 


Write for complete information and service record of 
Climax Engines to: Climax Engine ® Pump Mfg. Co., 
208 S. La Salle Street, Chicago, Illinois 





Builders Makes Hartley 
a Vice President 


e Builders-Providence, Inc., Provi- 
Cif} ENGINE AND PUMP MFG. co. - | dence, R.I., at the annual meeting 
Factory and Regional Offices | of the Board of Directors elected 
General Office - Dallas - John R. Hartley as Vice President of 

Clinton, Iowa ry FE (Continued on page 96A) 


QF If interested in equipment or literature mentioned above, mail a 
Reader Service Card with your name, address, and item key number. 








The age-old problems of maintenance and re 
placement are solved when you specify CAR- 
LON plastic pipe for municipal water systems, 
sewage disposal, land drainage and other me- 
dium-pressure, low temperature applications. 
CARLON plastic pipe is guaranteed against 
rot, rust and electrolytic corrosion. It will not 
accumulate scale or sediment, is inert to the 
action of corrosive soils and waters, and fea- 
tures a projected service life many times longer 
than ordinary pipe. 

CARLON plastic pipe is furnished in random 
21-foot threaded and coupled sections. To 
meet individual job requirements, this new 
CARLON plastic pipe can be cut to desired 


length and threaded with standard pipe dies. 


A complete line of CARLON plastic fittings, re- 
ducers and plugs is available to permit com- 
plete corrosionproof plastic installations as 
well as connection to fixtures and previously 
installed metallic lines. 

When pipe life is too short, eliminate costly 
maintenance and replacement problems . . . 
Specify CARLON—The first real pipe that is 
plastic! 


At present, raw moterial shortages ore limiting the 
production of certain types of CARLON pipe. 4 Bm 
effort is being mode, however, to overcome this 
problem ond to meet the demoend and need for 
CARLOW plastic pipe. 


* SPECIFY CARLON—the first real pipe that is plastic! 


CARLON PRODUCTS CORPORATION 


IN CANADA: MICRO PLASTICS, LTD., ACTON, ONTARIO 
1O132 MEECH AVENUE ° CLEVELAND §&§, OHIO 
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96A 


ROTO-TROL 





WATER ot WORK 
250 B.C. 








Rs=3 


Sump Control 
PRESSURE TYPE 


Operates with equal success in wet 
wells containing either clear water or 
raw sewage. Used only for pumping 
out of a wet well. 

No moving parts in the wet well. No 
floats to bind, no parts to lose their 
conductivity, nothing that will plug 
rapidly, due to building up of sludge. 
The standard RS-3 controls one to six 
pumps discharging from the same wet 
well. Voltages of 110 to 440, A.C. RS-3 
can be mounted anywhere on wall or 
switchboard. 


Write for performance 
and engineering data 
Woter Level Controls Division 


HEALY-RUFF COMPANY 


783 Hampden Ave., St. Paul 4, Mina. 


A far cry from modern applications, this 
unique time piece known as the Water 
Clock of Ctesibivs wos operoted by 
teors flowing from the eyes of a statue. 
The Pointer descended once in 24 hours, 
ectveted by on autometic siphon. 


MODERN w 


’ 


ROBERTS FILTER 
MANUFACTURING CO. 
60TCOLUMBIA AVE., DARBY, PA. 











TWELVE STORIES OF SPACIOUS COMFORT 
LIMITED TO 500 GUESTS 

We, . 

SaaHNEW YORKS 


sojejoe, CENTER! 


AT THE HEART OF 


SMART SHOPPING 
Enjoy the 
hospitality of 
a wayside inn 


at this modern 
ideally located hotel. 


I 


Just West of FIFTH 


AL SCHWARTZ 


WeC REERY 


AVE. on 35th St. 
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(Continued from page 94A) 
the company. Mr. Hartley has been 
associated with Builders for 23 years, 
the last three of which he has been 
Manager of Project Sales. Prior to 
that time, he was a sales engineer. 
He began his work with the company 
as an apprentice draftsman. Mr. 
Hartley will continue in charge of 
Engineered Project Sales both in 
water and sewage fields and in the 
problems of water and waste treat- 
ment in a variety of industries. 

He is a member of the Boston So- 
ciety of Civil Engrs., the Providence 
Engineering Soc., the Am. Water 
Works Assn. and the Federation of 
Ind. Wastes & Sewage Wks. Assns. 

















Omega's Improved 
Fluoridizer 
508 

Omega Machine Co., Providence, 
R.I., has announced a new and im- 
proved Fluoridizer for the feeding of 
fluoride chemicals to water. 

New features of this scale mounted 
feeder include large hopper capacity, 
dustless filling, and low filling height. 
To avoid the need for frequent filling, 
this new hopper will hold two 100 Ib. 
bags of fluoride or one 125 lb. drum 
carton. 

Dust production during filling is 
eliminated by preventing the fall of 
chemical through the air. The chem- 
ical is added at the bottom of the hop- 
per. A bag of chemical is placed on 
the hopper door, slit open at the top, 
skewered in place, and the door 
merely easily lifted and closed, allow- 
ing the chemical to fall but a short dis- 
tance into the hopper. The low filling 
height is accomplished not only by 
lowering the hopper since the dissolver 
chamber is off the scale, but also by 
the ingenious method of placing the 

(Continued on page 98A) 


i. If interested in equipment or literature mentioned above, mail a 
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Simplicit 
plicity 

Correctly engineered mechanically and metal- 
lurgically, all body assemblies of R-S Valves equal 
or exceed A. S. A. standards in every detail. These 
valves are designed and constructed for rugged 
service and provided with such safety factors that 
they will exceed service expectations as well as re- 
duce pumping and blower costs. 

Consider also the few working parts, greater con- 
trol rangeability, the self-cleaning feature and 
the fact that R-S Valves are readily adapted to 
automatic operation. Know the rugged simplicity 





of R-S Valves, and get the most from your valve 





investment. 
District offices are listed in telephone direc- 
tories as, “R-S Products Corp’n Valves”. 


R-S PRODUCTS CORPORATION 


4600 Germantown Avenue, Philadelphia 44, Pa. 
An S. Morgan Smith Company Subsidiary 


Ne. 782—Heavy Duty Rubber 
Seated Wafer Type Vaive with 5° 
angle seated vane and enclosed 


nection with any 
stenderd R-S hand- 
wheel operated valve. 


Ne. 767—A 3-Way Valve (Twe 24-inch 
125-pound Cast tren Valves belted to 
125-peund American Standard Tee). 
Electric moter operated by cross linkage. 
Automatic dediutching headwheel fer 
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DEPENDABLE 


Marlow Pumps... 


preferred from 
coast to coast! 


PLUNGER SLUDGE 
PUMPS 


Bulky debris and nearly solid sewoge 
wastes cre routine for these rugged, 
trouble-free units. In four sizes and 
two types. Any capacity required. 








SELF-PRIMING 
CENTRIFUGALS 


Prime avtomatically, virtually dog- 
proef. You can rely on these able 

pumps for low-cost, low maintenance 
ceeds ais dar os enadaes Uae 
From small portables to units of 240,- 
000 GPH capacity. 











MARLOW 
MUD HOGS 


The diephregm pump thet con't be 
beat for handling mud-filled or trash- 
leaden liquids. Extra heavy construction. 
Capacities to 9000 GPH. Ask especially 
for details of the new lightweight Mud 
Hogs. 


mplete details see your Marlow 


tributor or write the factory 


MARLOW PUMPS 


243 GREENWOOD AVENUE 


sEWOOD. NEW JERSEY 





(Continued from page 96A) 

bag or carton on the hinged side door 
to the hopper 

In addition to these new and im 
proved features, the Fluoridizer has 
accuracy of feed, 
fed, positive volumetric displacement, 
simple mechanism and drive, simpli- 
fied lubrication, wide feed range, per- 
centage adjustment feed scale, and 
engineered design to allow either large 
or small dissolvers. The above illus- 
tration shows the Fluoridizer with 
both hinged doors loaded with bags 


| which will be upended and dumped 


when doors are closed. 


check of quantity | 














| New Low Capacity 


Hypochlorinator 
509 
Wallace & Tiernan, 
has introduced the 
new, low capacity electrically oper- 
ated hypochlorinator, designed for 
feeding hypochlorite or fluoride solu- 
tions to small pumped water supplies. 
Ease of operation and dependabil- 
ity are the main features claimed for 
the “Chlorinet.” No special knowl- 
edge or tools are necessary for in- 
stalling or operating the unit. A clear 


Newark, N.]J., 
“Chlorinet,” a 


| plastic pumping head and sight glass 


permit the operator to see ata glance 
that the feeder is operating. The feed 
rate is easily changed by a feed ad- 
justor knob. A visible pointer indi 
cates the feed rate at all times. 
Shipped as a package unit complete 


| with tubing and pipe connection, the 


“Chliorinet” will feed against either a 


| vacuum or pressures up to 100 p.s.i 


without any special fittings. 
— __ 


Roots-Connersville 


Announces 


| Johann as Sales Manager; 
| Roudebush, Works Mgr.; 
| Caudle Asst. Sales Manager 


Robert A. Owens, president, 


| Roots-Connersville Blower Corp. of 


Connersville, Ind., announces the 
promotion of E. P. Roudebush to 
Works Manager, in charge of all pro- 


(Continued on page 100A) 





for 
maximum 
efficiency 





IOWA liydrants 


Two piece operating nut with 
special adjustment screw solves 
the problems of expansion and 
contraction makes lowa hy- 
drants casy to operate at all times. 
Positive operating mechanical 
drain valve can be removed along 
with all other working parts 
through top of hydrant without 
special tools 

Fixed position of valve arms 
makes leaking impossible should 
standpipe be broken 
Unrestricted water flow gives 
full pressure at extreme low loss 
of head 

Built to conform to the latest 
A.W.W.A. specificazions 


IOWA 


VALVE COM NY 
201-299 M. Talman Avenue - Chicage 80, ilineis 


A subsidiary of James B. Clow & Sons 


If interested in equipment or literature mentioned above, mail a 
Reader Service Card with your name, address, and item key number. 





SIMP LICITY of AMERICAN METERS 


THE DISTINGUISHING FEATURE 


All water meters are sold today under approxi- 
mately the same claims of quality and accuracy. 
How then shall a buyer choose intelligently the 
best meter? Price may or may not be a criterion. 


The one important variable among water meters 
today is simplicity of design. The meter which 
does its work with the fewest parts is the most 


efficient, the most advantageous over many 
years. That meter is the American. 


Ask for complete data. 


BUFFALO METER CO. 


2909 MAIN STREET, BUFFALO 14, NEW YORK 
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(Continued from page 98A) 

duction activities; D. A. Johann to 
Sales Manager, in charge of all sales 
and advertising; and, A. E. Caudle 
to Asst. Sales Manager. 

Roudebush is a native of Ohio and 
a graduate of Ohio State University. 
In 1944 he joined the parent com- 
pany, Dresser Industries, Inc., as Di- 
rector of Industrial Engineering, 
coming to Roots-Connersville in Jan- 
uary 1950, as assistant to the Vice 
President-in-Charge of Manufactur- 
ing. 

Johann, a graduate of Pennsylvania 
State College, joined Roots-Conners- 
vile in 1946 as Manager of the Chi- 
cago District Office. 
| Caudle is a graduate of Oregon 
State College. From 1926 to 1946 he 
Seven years’ experience in lime-soda softening was engaged in the design and appli- 
operations keeps N-Sol Activated Silica the #1 coagulant. The flocs cation of centrifugal blowers, and 
formed are large and tough, removing more impurities joined the Roots-Connersville organ- 
to produce clearer water of high quality. Filter runs are increased; ization im July 1946, as Chief Appli- 
in some instances, doubled. Alum is used with the activated stan Engueer. ieileal 
silica sol, although in certain instances it can be eliminated. pri 








N-Sol Activated Silica is made by reacting N" Silicate with 
ammonium sulfate, chlorine, alum or POSITIONER 
sodium bicarbonate. } war oy 


PHILADELPHIA QUARTZ COMPANY 
Manufacturers of Soluble Silicates 
1166 Public Ledger Bidg., Philadelphia 6, Pa. 





CEMENT GUN COMPANY PRE-STRESSES AN 
RESTORES EXISTING WATER TANK 


The progress picture above shows a stage of placed the rods in tension and the concrete in 


our repair work on a concrete water tank in direct compression. Wire mesh was then at- P . ° 
| Pneumatic Cylinders for 


New England. This tank was completely lined tached to the reinforcing rods and the entire 
. = 4 poate MR Kn oak renee with two inch mesh reinforced Throttling Control 
exterior of the tank. The entire outside of the The use of “GUNITE” for repair and con- | 510 
cok ag cutneaenty chiped sad exiting crate of en ee i guia’ sted | Conoflow Corp., Philadelphia, Pa. 
To strengthen the tank, wedges were driven We will gladly send a copy at your request.| has announced the B-50 Series of 
behind the rods to take up the slack. This On your letterhead please | pneumatic cvlinders for throttling 
control service. These lightweight 
| positioning devices have already been 
| applied to the Link Belt P.I.V. drive 
unit, Lapp Isulator adjustable stroke 
chemical pumps, and Proportioneers 
chemical feeders, as well as various 

(Continued on page 102A) 
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Reader Service Card with your name, address, and item key number. 
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Sludge Digestion Tank Relief Valve 


‘" EVERDUR 


This relief valve was especially developed by 
Nussbaumer, Clark & Velzy of New York 
and Buffalo to relieve upward pressure on a 
concrete sludge digestion tank when 

ground water level becomes so high that 
flotation of the tank might otherwise occur. 


The engineers point out that the critical elements 
in this unit and its application are the valve 

seat and the restraining bolts. For these, 
Everpur* was specified because of its excellent 
resistance to corrosion and its great strength. 


Everdur (ANAconpA Copper-Silicon Alloys ) 
long ago proved its economy and durability 
in water and sewage works equipment under 
severely corrosive operating conditions. 
These easily welded alloys make 

possible the use of lightweight wrought 
assemblies which provide exceptional 

ease of operation as well as long, 

rust-free service. 


Our Technical Department will gladly 
help you select the most suitable 
Everdur alloy for your equipment or 
corrosion problem. Address: 

The American Brass Company, 
Waterbury 20, Connecticut. 

In Canada: Anaconda American 
Brass Ltd., New Toronto, Ontario. 


“Reg. U. 8. Pat. Of 


where corrosion resistance counts— 


consider ANACON TE cisiinceeian ALLOYS 
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| 


| 


Tegul 
MINERALEAD® 


HYDRORINGS 
HYDROPAC 


GK “*‘ompound 


A complete line of joint- 
ing materials and acces- 
sories for water and 
sewer pipe. Specific bul- 
letins and Technical 
Service available to 
help solve your prob- 
lems. 
Write 24 Walnut Street, 
Mertztown, Pa. 


Over.a helf century of service 


MINER 


MERTIIOW 


Al PRODUCTS COMPANY 





KEEP 


PUMPS PRIMED 
FOR INSTANT USE 





No. 2¥V—APCO PRIMER 


WITH V-APCO 
AUTOMATIC PRIMER 


or 
APCO TANK PRIMERS 
AIR RELEASE VALVES 
AIR & VACUUM VALVES 


VALVE & PRIMER CORP. 


356 W. HURON STREET 
CHICAGO 10, ILL. 
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| lL. Murray, president, who 


| 
| ment and research 


(Continued from page 100A) 
electric components and sliding stem 
valves. 

The B-50 cylinders consist essen- 
tially of a new design of “O” ring 
sealed pneumatic cylinder with a 


| piston positioner integrally mounted 
| in the head plate. The cylinder itself 
| is a bucket-type made of cast alu- 
| minum. 
| with 


A one-piece piston is fitted 
a graphite-impregnated “O” 
ring, providing a perfect seal with a 
minimum of friction. Head plate and 
piston stem are also “O” ring sealed, 
eliminating head bolts and gland pack- 


ing. 


The positioner is integrally mounted 
on the head plate, and takes its posi- 
tion by means of a contact spring 
riding on the piston. The B-50 Series 
are suitable for use with air supply 


| pressures up to 100 P.S.L.G. and are 


capable of repositioning accuracies up 
to 1/500th part of the total travel. 


Hooker Makes Babcock 
a Vice President 

Hooker Electrochemical Co., Ni- 
agara Falls, N.Y., at the annual meet- 
ing of the board of directors elected 
]. Herbert Babcock a Vice-President. 
The announcement was made by R. 
at the 
meeting appomnted Mr. Babcock as 
vice-president in charge of develop 
At the same meet- 
ing, Charles H. Winkler was made as- 
sistant treasurer of the Hooker Co. 
and Thomas F 
comptroller 

Mr. Babcock started with the com- 
pany in 1916 as a research chemist, 
and was engaged in both production 
and sales of fine organic chemicals 





St. Louis 
Turhidimeter 
Hit 


For measuring tur- 
bidity of water. Con- 
sists of cast alumi- 
num housing, adjust- 
able lamp . . . two 
vertical wells for 


This apperatus, comes ready 
plug into (15 volts line, comes 
fully equipped for normal operation. 


WRITE: 


Phipps & Bird, Inc. 


P. O. Box 2V Richmond 5, Va. 








Willers was made 





until he became manager of research 
in 1933. From 1949 until his present 
apnointment he has served as director | 


| of development and research 


- 





| Personnel Changes in 


Dearborn Chemical 

Dearborn Chemical Company, Chi- 
cago, Ill., has announced the follow- 
ing changes in the sales organization 
due to retirements, promotions and | 
additions. Two new managers in | 
Dearborn’s Eastern Division, with | 
headquarters in N.Y. City, have been 
appointed. C. S. White will head 


INSURE YOUR FILTER 
AT NO COST 


by using our 


FILTER SAND 
and GRAVEL 


FOR WATER AND 
SEWAGE PLANTS 


Close attention to detail by 
experienced men and new 
modern equipment insure 
both the quality and prompt 
shipment of all orders. Our 
method of shipping in bulk 
prevents mixing of sizes in 
transit. 


SHIPMENT IN BAGS 
WHEN PREFERRED 


Try es on your next order. 


NORTHERN GRAVEL 
COMPANY 
P. O. Box No. 307, Muscatine, lowe 











BGP If interested in equipment or literature mentioned above, mail a 
Reader Service Card with your name, address, and item key number. 








Portland, Ore., contractor reports : 


Chas. T. Parker, of Parker-Schram Co., says: “On this 36” pipe line using Dresser Couplings, a foreman, crane oper- 
ator, oiler and six-man crew were able to average 15 lengths per day, complete excep! for coating. This in spite of 
almost incessant heavy rains. Where ditch was available without obstruction, we were able to complete about five 





lengths per hour. We know of no better method of 


Dress!" 


delivers 
water 


The cheapest way to deliver water to the place 
where it turns into revenue is with a Dresser- 
Coupled steel line—the line that cuts installa- 
tion costs, leakage losses and maintenance costs. 


As in the case of this Portland water main, 
construction of a Dresser-Coupled line keeps 
going despite adverse weather conditions. Because 
a wrench is the only tool needed to make joints, 
costly weather delays are minimized or 
eliminated. And, in good weather, this type of 
construction sets a pace no other method can 
equal. The line starts paying its way sooner. 

Leakage losses are cut because Dresser 
Couplings stay “flexible-tight” for the life of 
the line. Controlled gasket pressure is provided by 
controlled bolt tightness around the joint. 


Maintenance costs are reduced also. Dresser 
Couplings harmlessly absorb underground 
stresses; and modern glass-smooth pipe linings, 
undamaged in joining because there’s no heat, 
assure sustained high carrying capacity. 

From all standpoints, a Dresser-Coupled steel 
line gives you the ultimate in performance and 
economy. See your Dresser Sales Engineer or write 
our Bradford Office for literature. 


cting lengths of pipe in a water line.” 


BE SURE you get the best line at the best 
price. Put steel pipe and Dresser Couplings 
in your specifications. 


DRESSER 


pug stOte Tiea,, 


co NGS 


Dresser Manufacturing Division, 59 Fisher Ave., Bradford, 
Pa. (ine of the Dresser Industries). Wareh 1121 
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LEADITE 


TABLE OF COMPARATIVE QUANTITIES 


4.00 | 
5.00 | 
6.00 
7.00 
8.25 
9.25 | 
| 10.50 
13.00 
| 16.00 
19.00 
#0 .00 
38.00 
2.00 3 


MAMAMAAAMaaw | 


an 
SUNN NN NN NNN Nit 
TT " 


SeUNN NNN NNN 
Sa 


THE LEADITE COMPANY 


Girard Trust Co. Bids, Philadelphia 2, Pa. 


joo 
| 


| 150.70 


I (ey Oy -19// d/ 4) 1o 


Every bag of 


BONO 


| light. 


is a bag of 
perfect jointing 
compound 


BOND-O’s exclusive machine 
blending process brings 


the one flawless self-caulking 


you 


jointing compound. The finest 
basic materials obtainable are 
so thoroughly blended by the 
BOND-O process—that you are 
assured of absolute uniformity 
of performance from every bag 


you buy. 


NORTHROP & COMPANY, INC. 


SPRING VALLEY NEW YORK 





| Conley, Texas, 26 years. 


the Water Treatment Department, re- 
placing S. H. Opdyke who was re- 
tired January 1, and Howard E. 


| Johnston becomes manager of “NO- 
| OX-ID” sales, succeeding C. A. Rem- 


sen who passed away in January. 
White was formerly sales representa- 
tive in the Iowa territory. 

Amongst other Dearborn veterans 


| retired on January 1 were C. I. Lou- 
| denback, Chicago, 32 years; M. M. 


Kutzer, Chicago, 32 years; and B. E. 
Opdyke 
and Remsen had been with the com- 
pany 38 and 36 years respectively. 





| Water Tests 





Literature 
and Catalogs 


Precise pH Control and 


sil 
Hellige, Inc., New York, N.Y., has 


| just published a 12-page catalog en- 


titlea “Precise pH Control and 


| Water Tests.” The catalog describes 


and illustrates the Hellige Colori- 


| metric Comparator line which ranges 
| from the Simplex Testers to the ver- 
| satile pocket and standard compara- 
| tors, and the aqua tester. 


The catalog states that all models 


| are equipped with color plates, or 


‘olored discs, containing proved non- 
fading glass color standards. It also 
introduces the Hellige Daylite Com- 
parator Illuminator with which the 
‘opular pocket and standard com- 
~arators can be used for determina- 
ions in both artificial light and day 


— 
> 





| Zeolite Softener With 


Single Control Valve 
512 
Philadelphia, Pa.., 
has just issued a new bulletin on 
Sodium Zeolite Water Softeners, 
headed “Cochrane Zeolite Softeners, 
Featuring the Cochrane Hydromatic 
Single Control Valve.” 

This publication gives a detailed 
explanation of the sodium zeolite 
softening process containing a defi- 
nition of terms employed in this de- 
scription, the data necessary for lay- 
ing out a zeolite water softening 
plant, the factors governing the size 
of such equipment, the selection of 
zeolite material and a description of 
both siliceous zeolites and non-sili- 
ceous zeolites and a description cov- 
ering the four steps in the operation 
of a zeolite softener. ° 

(Continued on page 106A) 


Cochrane Corp., 


THE LEOPOLD 


GLAZED FIRE CLAY 
TILE FILTER 
BOTTOM 


Check 
These 
Features! 


© Low loss of head ® Adaptable to any 
rectangular unit @ Practically non-absorb- 
ent © Resists acid, alkali solutions © Long 
life © Equal filtration, distribution © 
Proved superiority. 

Write tor details! 


F. B. LEOPOLD CO. INC 


2413 W. Carson St., Pittsburgh 4, Pa. 





SERVICING 
FEDERAL 
STATE 
COUNTY 
MUNICIPAL 
AND 


INDUSTRIAL WATER TOWERS 


SPEELMON ELEVATED 
TANK—SERVICE 


COMPLETE PAINTING AND REPAIR 
SERVICE 


622 N. Court St. 





Rockford, i. 














“Ebony Paint Kills Rust’’ 


A Refined Coal Tar Base Paint 


No matter how old the job—5 to 25 years 
—tust has never been found under 
EBONY PAINT. 

Specified by many Engineers for Sewage 
Disposal and Water Plants. 


Quart sample and literature on request. 
Ebony Paint Manufacturing Co. 


10th & Agnes Ave. 
KANSAS CITY 1, MISSOURI 
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- AMERI 's LARGEST MAR 1 





“S554 ©0000 00800000080088868 


UNDERGROUND PIPE CLEANING A_3 SEWER-ROD EQUIPMENT CO. 
ENICE BOULEVARD, LOS ANGELES 34, CALIFORNIA 


141 W. Jeckson Bivd. rencis Henkin 147 Hillside Ter. ?.0. Bex 165 ?.o. ~~ oor &. bag Bivd. 29 Cerden Ave. 
Chicege, Il. ee. ~~ SN trving, N. J. Atlente, Ge. Memphis T Hopkins, Minn. Roslindele 31, Moss 
P.O. Bex 167 4) Greenway St. Los Angeles $4, Cali 709 House Bidg. a emne 3.8. 24th Ave. 351 W. Jeflersen Bivd 
Les Nietos, Col if. Hemden, Conn Calif. Pittsburgh 22, Pe. Portiend 2, Ore. Deolles, Texes 


DIXIE TANK AND BRIDGE CO. 


3523 LAMAR AVE. P. O. BOX 14 
MEMPHIS 1, TENNESSEE 


Complete Service for Elevated Water Tanks— 
Nation Wide Service—30 Years Experience 


KEEP THE SAFETY FACTOR IN 
YOUR TANK THE DIXIE WAY 


By welding seams, pits and rivets which gives a 
riveted tank 15% more Safety Factor than it had 
when built. No rivets removed, water supply main- 
tained while work is in progress. On completely re- 
conditioned jobs, the painting is guaranteed for 
five years, repairs guaranteed for ten years, pro- 
vided the tank is painted every five years by Dixie 
Tank and Bridge Company. Yearly inspection, 
making all adjustments, if any, without addition- 
al cost. 


Write Us for Free Copy of Publication 


SOUn? PRINCIPLES OF WATER a ty MAINTE- 
NCE and TANK TALK, by W. A. RILEY 


ppc pe sen hc Merb 
COPYRIGHT 1949 


THE merry. ORGANIZATION OF ITS KIND GIVING 
MAINTENANCE AT LOW COST 


5 Oe 4 


a) 


« 


a@ « 


iA 
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(Continued from page 104A) 

Included is a complete description 
of the unique single control valve, 
known as the Hydromatic Valve, 
characteristic of all Cochrane zeolite 
equipment with a detailed descrip- 
tion covering construction of the 
entire zeolite softener equipment in- 
cluding regenerating 
equipment, etc 

SSE 


Drainage Pipe 


accessories, 


513 
Armco Drainage & Metal Prod- 
ucts, Inc., Middletown, Ohio, has 
published a new, illustrated folder 








{HYDRO-TITE) 


entitled An Economical Answer to 
Limited Headroom—Fast Runoff. 

It describes Armco Pipe-Arch and 
Multi-Plate Pipe Arch and shows 
why they carry more water than 
round pipe. Test data and case his- 
tories also show that these drainage 
products have more than sufficient 
strength to withstand both live and 
dead loads. 

In addition the folder discusses 
erosion and corrosion problems and 
describes how Paved-Invert and As- 
Bonded Pipe-Arch can be 
used to solve them. 


bestos 


Tables are included which give the 








DEPENDABLE JOINTING COMPOUND 
Seals Bell and Spigot Water Mains 


Economical—Effective 
Over 35 Years Of Dependable Performance 


HYDRAULIC DEVELOPMENT CORP. 


MAIN SALES OFFICE 
General offices and works 


50 CHURCH ST., N.Y.C. 


W. Medford Ste., Boston, Mass. 





GATE 
OPERATORS 


PORTABLE 


FOR STANDS 
UNDERGROUN 
GATES—MOTO 
is°10@: Gm @lel ReaD 


PAYNE DEAN & CO 
CLINTON, CONN 


& 
D 
R 








“Since 1885" 


Sewage and 
Garbage 
Shredders 
Detailed Specifications 
and suggested Installation 
Drawings furnished 


GRUENDLER 
CRUSHER & PULVERIZER CO. 
ST. LOUIS 6, MO. 








WATER SEEPAGE 
SEWAGE CORROSION 


STOP 


WITH FORMULA No, 640 


a clear liquid penetrating (1°+) 
sealer for concrete and masonry 
preventing water absorption and 
reducing the action of acids. Holds 
12° hydrostatic head. Use our Hay- 
proc Rubberized Enamel for color on 
walls and floors—not affected hy con- 
centrated acids, alcohol, oil, or traffic 
abrasion. 


30 OTHER PRODUCTS 
Write for technical data. 
Haynes Products Co., Omaha 3, Nebr. 
See oer tle in Sweet's 
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recommended sizes and gages of 
both types of Pipe-Arch required to 
meet various loading conditions. 


— 
_ 





Tanktrols 
514 

Automatic Control Co., St. Paul, 
Minn., has just published a new 
Autocon Tanktrol Bulletin. This 
liberally illustrated, four-page bul- 
letin explains the reasons for using 
two bellows for control instead of 
the ordinary single bellows design. 
It also outlines the results to be ex- 
pected from this type of control, 
together with typical specifications. 


<i 
_ 


Water Meter Repair and 


Testing Manual 
515 

Neptune Meter Co., New York, 
N.Y., has just published an informa- 
tive new handbook titled “Planned 
Meter Repair and Testing.” The 
handbook contains illustrated, step- 
by-step instructions for the repair 
and testing of Trident Split-Case 





| Meters. 


Similar in format and general con- 


| tent to Neptune’s Frost-Proof Meter 


Repair Manual, the new 16-page 
booklet also contains complete in- 
structions for setting up a meter re- 
pair shop, including photographs 
and floor plans of typical meter 
shops, a list of required tools and 
equipment, and suggested meter rec- 
ord forms 


_ 
—_ 





Automotive Preventative 


Maintenance Manual 
516 

The basis for effective preventative 
maintenance of all mechanical equip- 
ment is the provision for regular in 
spection and servicing of such equip- 
ment rather than suffer from break- 
downs before making repairs or re- 
placing worn parts. 

A scheduled maintenance routine 
insures maximum dependability of 
service, longer life and minimum 
maintenance cost for all automotive 
equipment. The maintenance pro- 
cedures of the U.S. Navy are em- 
bodied in a 60 page manuel covering 
“Automotive Preventative Mainte- 
nance”. For a copy send 30 cents (no 
stamps) to the U.S. Printing Office, 
Washington 25, D.C. requesting Cat- 
alog M-205.6-Au. 8/949. 


_— 
a aa 





Water Treatment 
517 
Philadelphia Quartz Co., Phila- 
delphia, Pa., has issued a 12-page 
publication entitled “Treatment of 


If interested in equipment or literature mentioned above, mail a 
Reader Service Card with your name, address, and item key number. 
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Raw and Waste Waters.” The book-| FUR} dwe-l's4 an 1 haa 
ANTHRAFILT 7 


let includes the latest technical and 


chemical knowledge on the use of | RUSTREM STOPS RUST! 
A Fill ae silicate of soda in the preparation of | ggg priming, scraping, 
All F aaa activated silica sols used as coagu- 
Ania lant aids in nearly all phases of water 
ca anid’ : a Nae ; 
MOMMA IMMLUMMM | ester, waste water, industrial sal 
Anthracite Institute Building vage and process waters. 
Witkes-Seree, Pe This illustrated publication dis- 
cusses in detail improved floc forma- 
A ' tion with activated silica sol in vari- 
ee? ais ' ous water, with actual plant figures 
PALMER FILTER EQUIPMENT CO. on turbidities, color removal, filter 
— eepegpransat runs and savings. Included also are 
winter coagulation; lime-soda soft- 
ening; the preparation of WN-sol 


Processes by batch and continuous 
systems; jar test procedure for pre- 
plant-use calculations. 


=i 


ELLIS | Sluice Gates rs | JOINT 
PIPE CUTTERS | “ig LEAKAGE 


Filer & Stowell, Milwaukee, Wis., use 
No. 01 | has just published a 2-color, 40-page 
” “ bulletin showing the company’s com- 
cuts pipe 4° to 8 | plete line of Sluice Gates. CARSON CLAMPS 
No. 1 The bulletin, profusely illustrated With Pearlitie C.1. Bolts for Cast 
cuts pipe 4” to 12” | with actual photographs and blue- Iron Pipe and Fittings. 
print type drawings, discusses area Write for Prices. 


Write for Complete Catalog |of sluice gate openings; discharge 
of Pipe Cutting Tools through sluice gates; floorstands, | Carson-Cadillac Co. 
1221 PINSON 8ST. BIRMINGHAM, ALA. 


ELLIS & FORD MFG. CO dimensional and capacity data ; floor- 


stands, selection chart; installation 
Ferndale 20, Michigan of frame connections for sluice 
gates; operating mechanisms; sizes | 
of sluice gates; dimensional tables | 
and specifications for sluice gates. 
FOR SALE Also included is complete informa- 
New Wallece end Tiernan Type MMSY tion required for proposals or order 
Chlorinator, cap. 400 Ibs. day, with one regarding sluice gates. 
Fairbanks Dormant Type Dial indicating 
scale cap. 3,000 Ibs., and all accessories. 


f.o.b. Greenwood, S$. C. $4,500.00 FOR SALE 
Detail ee TT = Subject to prior sale, we offer ap- 
— proximately 14,370 feet of 14” 
COMMISSIONERS Cast Iron, Second Hand Class 

OF PUBLIC WORKS “B”, 150# Water Service Pipe, lo- 
Greenwood, S$. C. cated Sedalia, Missouri. Inspec- DET OIT 

F. W. Chapman, Mgr.-Eng. tion invited. If interested please Facing Grand Circus 

eae advise. -_ 


MISSOURI PACIFIC LINES 
Room 1001 Missouri Pacific Bidg. 
ST. LOUIS 3. MO. 















































WANTED: 


Position as manager Water or Water Sani- 
tation Utility. Fifteen years Waterworks | | 
management experience. Registered Pro- Wanted: 
fessional Engineer. Six years present posi- | | 

Graduate engineer, preferably with water 
tion as Water & Sanitation Supt. midwest- - 
ern City of 20,000. Desire to make change 


due to political situation. Will c@nsider 
foreign position. 











Box H, Water & Sewage Works 


22 W. Maple St. oe Water Commissioners, 
Chicage 10, iil. Wisconsin. 
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Water, Sewage and Industrial Waste Prob- 
lems — Airfields, Refuse rators, 
Power Plants—t!ndustrial Buildings 
City Planning—Reports— Valuations 
Laboratory 


121 South Broad Street, Philadelphia 2. Pa. 


Consulting Engineers 
Sewage Electricity 
Industry 


Reports, Design, Supervision of Construc- 
tion, Investigations, Valuation and Rates 


4706 Broadway. Kansas City 2, Missouri 


Water 





DILLSBURG. PENNSYLVANIA 











Alvord, Burdick & Howson 
Engineers 


Charles B. Burdick 
Louis R. Howson 
Donald H. Maxwell 
Water Works, Water Purification, Flood Re- 
lief, Sewerage, Sewage Disposal, Drainage, 
Appraisals, Power Generation 


Civic Opera Building Chicago 


Clinton L. Bogert Associates 
CONSULTING ENGINEERS 
Clinton L. Bogert tvan L. 


Bensie te Ditmars - 


Arther P. Ackerman 


Water & Sewage Works 
Refuse Disposal Industrial Wastes 
Drainage Flood Control 


624 Madison Avenue. New York 22, N.Y. 


The Chester Engineers 


Water Supply and Purification—Sewage 
and Industrial Waste Treatment—Power 
Plants—-Incineration—Gas Systems— Val- 
uations Rates —- Managemert Lab- 
oratory—City Planning 

210 E. Park Way. 
Pittsburgh 12. Penna. 








MR. CONSULTING ENGINEER 


Are you interested in both 


WATER 6 SEWAGE 
’ 


better place for your pro 


there is no 
this dual interest 


If so 
ard than in 


fessional 
magazine 


WATER 6 SEWAGE WORKS 


Bows, Aiesten § & Associates 
Water and terre, Werte 


aba Rian ee 


- 
110 William St. 





New York 7, N.Y. 


CONSOER, TOWNSEND 
& ASSOCIATES 


Water Supply—Sewerage—Flood Control & 
Drainage—Bri ss Highways— 
Paving—Power Plants—Appraisals—Reports 
—tTraffic Studies—Airports 
351 East Ohio Street 
Chicago 11, Ill. 








JOHN J. BAFFA 
Consulting Engineer 
Water Supply and Treatment 
Sewerage and Sewage Treatment 


75 West Street New York 6, N. Y. 





Buck, Seifert and Jost 
Consaiting Engineers 


(Formerly Nicholas S. Hill Associates) 
Water Supply, Sewage Disposal, Hydraulic 
Developments, ry a Valu- 
ations, Rates, Ly 
Management, ~— ~~) iological 
Laboratories 
New York 


112 East 19th St. 


Water Supply Sewerage 
lroads Highways 
Grade Separations—Bridges—Subways 
Transportation 
Investigations — Reports — Appraisals 
Plans and Supervision of Construction 


150 North Wacker Drive 
79 McAllister Street San Francisco 2, 








Michael Baker, Jr. 
The Boker Engineers 


CIVIL ENGINEERS AND PLANNERS 
MUNICIPAL ENGINEERS 
Airport Design—Sewage Disposal Systems 

Water Works Design and 
Consulting Services—Surveys and Maps 


HOME OFFICE—ROCHESTER, PA. 


BURGESS & NIPLE 
Civil end Senitery Engineers 
Water Supply and Purification 
Sewerage and Sewage Treatment 
Appraisals, Reports, Valuations 
584 East Broad Street 
Columbus 15. Ohio 


Senitary Chemists 
Sewage and Industrial Waste Surveys, 
Process Research and Development, 
Water Analysis, Stream Pollution, Investiga- 
tions, Laboratory Analyses and Reports 
45 N. Broad Street Ridgewood, N.J. 








W. H. & L. D. BETZ 
CONSULTING ENGINEERS 
INDUSTRIAL WASTE 
INDUSTRIAL WATER 
ANALYSIS DESIGN 
INVESTIGATIONS OPERATION 
Gillingham & Worth Sts. 
Philadelphia 24, Pa. 


BURNS & McDONNELL 
Consulting ond Designing Engineers 
Cleveland. 


Ohio 
1404 E. Sth St. 


Kansas City. 
Mo. 
P.O. Box 7088 





La 

-f~ and Dust 

Sewerage an e T 
Anke and 

Designs uations 


vi 
Supervision of Construction 
New York 








Black Laboratories, Inc. 
Consulting Engineers and Chemists 
On all Problems of 
Water, Sewage, and Waste Treatment 


ANALYSIS-TREATMENT CONTROL 
RESEARCH 


968 South Oak Street 
Gainesville, Florida 


Camp, Dresser & McKee 
Consulting Engineers 

6 Beacon Street, Boston 8. Mass. 

Water Works and Water Treatment; Sewer- 

age and Sewage Treatment; Municipal and 


Industrial Wastes; Investigations and Re- 
Supervision; Research 





Finkbeiner, Pettis & Strout 

Carleton S. Finkbeiner, ©. €. Pettis, Marcle K. Strout 
Consulting Engineers 

Reports Designs Supervision 

Water Supply, Water Treatment, Sewerage, 

Sewage Ln oy | Wastes Treatment, 


518 Jefferson Avenue Toledo 4, Ohio 











ports; Design and 
and Development; Flood Control. 
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Freese, Nichols and Turner 
CONSULTING ENGINEERS 
2111 NATIONAL STANDARD 

BUILDING 
HOUSTON 2, TEXAS 
CH-1624 


Charles Haydock 
Consulting Engineer 

Water Works and Sanitation, Industrial 

Wastes, Design, Construction, Operation 

and Management. Reports and Valuations. 

2314 yee Trust Building 


MR. CONSULTING 
Are you interested in both 
WATER 6 SEWAGE 


If so there is no better place for your pro- 
fessional card than in this dual interest 
magazine 


WATER & SEWAGE WORKS 








Water Works, Sewage, Industrial Wastes & 
yoy Disposal— oads, Airports, Bridges 

& Flood Control. Town Planning, Appraisals, 
Investigations & Reports. 


Consultants to Municipalities 
since 1920 
WATER, SEWERAGE, PAVING, POWER 
PLANTS, AIRPORTS, REPORTS 
AND APPRAISALS 


_,. 21 S. Third Street 





Nussbaumer, Clarke & Velzy, Inc. 


Newell L. ye ae 
Charles R. Velzy 


Water Supply and Treatment 
Sewerage & Sewage Disposal 
Garbage Incineration 
Town Planning 
52 Vanderbilt Ave.. N. Y. City 
327 Franklin St. Buffalo, N. Y. 








GILBERT ASSOCIATES, INC. 


Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 


New York Reading. Pa. Washington 
Houston Philadelphia 





The Jennings-Lawrence Co. 
Cc. C. Walker FP. L. Swickard 
B. I. Sheridan R. L. Lawrence 
Civil & Municipal Engineers 
Consultants 
Water Supply, Treatment 6 Distribution 
wers & Sewage Treatment 
Reports — Design Construction 


12 N. Third Street Columbus 15, Ohio 


WATER WASTE SURVEYS 
FOUNDATION & 
SOIL STUDIES 


Load Tests Borings 


H. C. NUTTING CO. 


CINCINNATI 26, OHIO 








Ivan M. Glace 
Consslting Senitary Engi 
WATER SUPPLY AND PURIFICATION 
SEWERAGE AND SEWAGE TREATMENT 


Design, Construction and 
Supervision of Operation 


Te’ 1001 North Front St. 
Sheer Harrisburg, Pa. 





Jones, Henry & Schoonmaker 


(Formerty Jones & Henry) 
Consulting Sonitary Engineers 
Water Works 
Sewerage & Treatment 
Waste Disposal 


Toledo 4, Ohio 





Dams, 


Airpo Bri 
Traffic & at Traneportation Reports, 
Subways, Foundations, Harbor 
Valuations, Power Developments, 


Industrial Buildings 
$1 Broadway, New York 6, N.Y. 











WILLIAM A. GOFF, INC. 


General Engineering and Consulting 
Services—Water, Sewerage, Refuse 
Incineration, Industrial Buildings, 
Power Plants, Airport, Town Planning 
Plans, Supervision, Valuations, Reports 


1321 Arch Street Philadelphia 7, Pa. 


Century 
es Reports, Design, cepenraien 
of J and Operation 
Water Supply, Water Conditioning, Sewer- 
age, wage and Industrial Waste 


tment 
CHEMICAL and ye | 
604 Mission Street San Francisco, 


Civil & Senitery Engineers 
Malcolm Pirnie Ernest W. Whitlock 
Richard Hazen G. G. Werner, Jr. 

Investigations, Reports, Plans 
Supervision of Construction and Operations 
Appraisals and Rates 


25 West 43rd St.. New York 18, N.Y. 




















& 
Samuel A. Greeley Paul Hansen (1920-1944) 
Paul E. Langdon Kenneth V. Hill 
Thomas M. Niles Samuel M. Clarke 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Flood Control, Drainage, Refuse Disposal 


220 S. State Street. Chicago 4 


Morris Knowles, Inc. 
Engineers 
Water Supply and Purification, Sewerage 


ang Sewage Disposal, Valuations, Labora- 
tory, City Planning 


1312 Park Building, Pittsburgh, Pa. 


THE PITOMETER COMPANY 
Engineers 


Water Waste Surveys 

Trunk Main Surveys 

Water Distribution Studies 

Water Measurements & Special Hydraulic 
Investigations 


New York, 50 Church Street 








Havens & Emerson 
W. L. Havens A. Emerson 
A. A. Burger P. Cc. Tolioe F. W. Jones 
Consulting Engineers 
Water, Sewage, Garbage, Industrial 
Wastes, Valuations—Laboratories 


Leader Building 


Woolworth Bidg. 
Cleveland 14 New York 7 


WM. S. LOZIER CO. 


Sewerage, Sewage Disposal, Water 
Supply, Water Purification 
Refuse Disposal 


Consulting Engineers 
10 Gibbs Street Rochester 4, N. Y. 


LEE T. PURCELL 
Consutting Engineers 


Water Supply 4 Purification; Sewerage & 
Sewage Dis; Industrial Wastes; Inves- 
tigations & A. Design; Supervision of 
truction & on 
Analytical Laboratories 


1 Lee Place Paterson |, N.J. 








Hayden, Harding & 
Buchanan 

onsulting 

John L. Hayden 

John H. Harding Oscar J]. Campia 


Waterworks, Sewerage, Civil, 
Mechanical, Electrical, Structural 


810 Park Square Building, Boston, Mass. 


c 








Metcalf & Eddy 
Engineers 
Water, Sewage, Drainage, Refuse and 
Industrial Waste Problems 
Airfields Valuations 
Laboratory 


Statler Building, Boston 16 








Themes Bi. Riddick 


Municipal and industrial meaty Purification, 
Sewage Treatment, Plant Supervision, Stream 
Pollution In qnd Bac- 
teriological Analyses. 

369 East 149th Street 

New York 55, N. Y. 
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Nordstrom valves in sludge feed lines 


Hout STICKING 


Nordstrom lubricated valves present four 
unexcelled features essential for sewage dis- 
posal service. (1) Tapered plug which per- 
mits jacking by hydraulic means in event 
plug becomes too tight; (2) “Sealdport” lw- 
brication which applies a pressurized seal of 
lubricant around each port and prevents line 
fluid from contacting the valve seat; (3) flex- 
thle diaphragm shoulder seal, an anti-friction 
means of preventing gland leakage, but per- 
mitting jacking of plug; (4) automatic 
lubrication with Hypermatic, the miracle lu- 
bricant. Specify these vital features when 
specifying for your sewage plant valves. 


ROCKWELL MANUFACTURING COMPANY 


400 North Lexingten Avenue « Pittsburgh 8, Pennsytvenia 
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This accurate control of chlorine residuals, not possible with periodic 
testing, results in greater uniformity of water quality — an objective 
towards which all plants are striving; helps eliminate wastage of chlorine 
by over treatment; and prevents possible health hazards which may result 
from under treatment. 

W&T’s publication “Charts Tell a Story,” shows by the reproduction 
of actual charts how Residual Recorders have aided typical plants all over 
the country. 

Why not write for your copy today — or call your W&T Engineer — 
to see how residual recording can help in your plant, too? 


WALLACE & TIERNAN 


COMPANY, INC. 


CHLORINE AND CHEMICAL CONTROL EQUIPMENT 
NEWARK 1, NEW JERSEY * REPRESENTED IN PRINCIPAL CITIES 





























